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Friday,  January  20th,  1860. 
Captain  E.  G.  FISHBOURNE,  R.N.  OB.  in  the  Chair. 


THE  MILITARY  AND  SANITARY  INSTITUTIONS  OF  THE 
ROMAN  ARMIES,  AND  THE  CAUSES  OF  THE  DECAY  OF 
THE  LEGIONS. 

By  JAMES  BIRD,  Esq.,  M.D.  F.R.C.P.,  and  late  Physician. 
General,  Bombay  Army. 

The  Romans,  who  were  a  warlike,  wise,  and  prudent  people,  never 
thought  it  unworthy  of  their  reputation,  or  their  genius,  to  adopt  from  all 
nations  whatsoever  they  found  practically  good  for  their  purpose,  either 
in  military  discipline  or  the  operations  of  war.  They  were  not  less  open 
to  conviction  in  all  that  concerned  the  health  of  their  soldiers,  whether  at 
home  or  abroad ;  and  pursued  the  best  methods  for  checking  the  spread  of 
infectious  disease  both  among  men  and  animals.  The  study  of  their  military 
and  sanitary  institutions,  therefore,  is  inseparably  connected  with  their  his* 
tory  and  their  greatness ;  and  the  evidence  of  such  history  brings  conviction 
that  this  greatness  ever  flowed  and  ebbed  together,  in  proportion  to  the  per- 
fection of  their  military  discipline.  No  people  were  ever  more  sensible  than 
they  how  skill  and  practice,  in  the  art  of  war,  were  superior  to  valour,  and 
could  secure  for  a  few  victory  over  armed  but  undisciplined  hosts.  By 
a  strict  observance  of  discipline  in  their  camps,  by  unremitted  and  con- 
stant training  to  the  exercise  of  arms,  by  unwearied  cultivation  of  all  the 
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arts  of  war,  and  by  a  strong  patriotic  sense  of  their  own  interest,  in  the 
prosperity  and  preservation  of  a  free  government,  the  Roman  soldiers 
derived  confidence  and  courage  from  a  knowledge  of  their  profession;  and 
were,  for  nearly  nine  centuries,  invincible  against  the  impetuous  but 
irregular  onset  of  barbarians  hi  battle.  Inferior  in  numbers  and  stature 
to  the  Gauls,  Germans,  and  Spaniards,  and  yielding  to  the  Greeks  superi- 
ority in  genius  and  knowledge,  yet  the  Romans,  under  the  Republic  and 
the  first  Emperors,  became  masters  of  the  fairest  and  most  productive  pro- 
vinces of  the  ancient  world,  and  spread  the  terror  of  their  name  among 
the  most  remote  nations  of  the  earth. 

Though  the  discovery  of  gunpowder  and  the  introduction  of  fire-arms  naVe 
produced  a  difference  between  the  ancient  and  modern  practice  of  the  art 
of  war,  yet  the  principles  of  military  organisation  and  of  warlike  operations 
have  been,  and  ever  will  be,  the  same,  notwithstanding  modifications  and 
improvements  of  destructive  instruments  of  warfare.  Much  of  what  we 
now  carefully  follow,  in  our  system  of  obtaining  recruits  rather  from  the 
provinces  than  the  towns,  of  enlisting  men  at  the  proper  age  of  manhood, 
of  attending  as  much  to  the  constitutional  vigour  of  men  as  to  the  great- 
ness of  their  stature,  of  examining  the  features,  the  eyes,  and  make  of  the 
limbs,  as  indicating  the  qualities  of  good  recruits,  and  of  rather  selecting 
them  from  the  manly  trades  of  huntsmen,  smiths,  and  carpenters,  than  from 
the  more  effeminate  ones  of  confectioners  and  weavers,  was  fully  appreci- 
ated and  attended  to  in  raising  and  organising  the  armies  of  ancient  Rome.* 
But  in  the  latter  times  of  the  Roman  empire,  when,  amidst  the  general 
corruption  of  manners,  the  decay  of  patriotism,  and  the  avaricious  exac- 
tions of  officers  in  command,  recruits  were  less  carefully  chosen  than  they 
had  been  under  the  Republic  and  first  Emperors,  neglect  of  this  first 
of  duties  for  the  good  organisation  of  the  Roman  armies  became,  among 
other  causes,  a  source  of  their  weakness  and  decay.  It  may  be  profitable, 
but  at  all  events  interesting,  for  us  to  look  more  minutely  than  we  are  wont 
to  do  into  the  military  practices  of  the  Romans,  through  the  light  of  their 
own  historians,  and  to  learn  what  modern  customs  have  borrowed  from 
them,  or  may  now  claim  as  improvements  of  more  recent  timed.  A  care- 
ful and  unbiassed  examination  of  this  subject  might,  perhaps,  dispose  us  to 
make  some  abatement  of  our  modern  claims  and  pretension  of  superiority, 
over  those  who  went  before  in  reducing  a  knowledge  of  arms  into  an  art, 
or  in  moulding  it  into  precepts  for  the  strategic  manoeuvres  of  general 
engagements,  or  the  manner  of  conducting  sieges. 

The  Greeks,  in  these  as  in  other  matters,  were  the  preceptors  of  the 
Romans.  The  military  science  of  both  peoples  embraced  two  distinct 
heads,  namely,  strategy  or  military  command,  and  a  knowledge  of  tacticsy 
or  military  evolutions.  The  one  was  called  the  art  tmperatoryy  and  the 
other  the  art  of  tactic8>\  a  combined  knowledge  of  these  being  requisite  to 
form  a  great  and  accomplished  general.  The  latter  could  not,  in  the  long 
run,  secure  success  in  war,  unless  the  general  in  command,  from  due  fore- 
sight and  acquaintance  with  things  necessary,  made  all  requisite  arrange- 
ments for  provisioning  his  army,  maintaining  the  health  of  his  soldiers, 
enforcing  discipline,  and  preparing,  with  due  care  and  science,  all  watlike 
implements  and  engines,  that  might  be  called  for  in  warlike  operations. 

*  Vegethw  de  Re  Mffltari,  lib.  J.  c.  2,  kc.    f  Xenophoii,  Qyropttd.  lib.  tfii.  c.  27. 
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Among  the  Greek  authors  who  directed  attention  to  these  subjects,  and 
whose  names  are  frequently  quoted  fey  later  Roman  writers,  were,  l£hi- 
crates,  Evangelus,  Pyrriuls  the  celebrated  King  of  fcpirus,  and  his  Thes- 
salian  minister  Cineas,  who  appears  to  hare  epitomised  the  many  volumes 
Which  ./Eneas  wrote  on  the  theory  and  art  of  war.  But  the  original 
and  last  only  of  these  works  is  now  extant,  and  all  that  we  know  of 
the  others  must  be  gathered  from  the  later  Romari  writers,  beginning 
with  PolybiuS,  the  master  and  companion  of  Scipio  AfHcanus;  and  who, 
in  addition  td  his  excellent  history  of  the  wars  of  the  Romans,  wrote  ft 
systenl  of  tactics  which  has  been  lost.  Professionally  and  practically  he 
was  well  acquainted  with  military  operations,  and  was  present  with  Scipio 
at  the  siege  and  destruction  of  Carthage  B.C.  140.  Many  passages  of  the 
history  indicate  his  extraordinary  skill  in  matters  of  war.  In  an  extract 
frotri  the  sixth  book  he  has  vividly  described  the  constitution  of  the 
Roman  legions  in  those  patriotic  ages  of  the  Commonwealth  when,  as 
Gibbon  observed,  and  like  ourselves  at  this  Moment,  the  use  of  arms  was 
reserved  for  citizens  who  had  a  country  to  love,  property  to  defend,  and  a 
duty  to  maintain.  In  latter  times  of  the  Emperors  Trajan,  Hadrian,  the 
Antonines,  and  Valentinian  the  Second,  we  possess  the  more  elaborate 
treatises  on  tactics  of  Lilian,  Julius  Frontinus,  and  Flavius  Vegetius,  the 
last  of  whom  is  thte  most  complete  expositor  of  ail  the  Roman  military 
institutions.  He  was  the  co-temporary,  as  it  appears,  of  the  Emperor 
Valentinian  H.  A.D.  875-392,  and  not  only  wrote  the  military  institutions 
of  the  Romans,  but  ft  work  on  the  distempers  of  horsed  and  cattle,  and  the 
best  methods  of  preserving  their  health,  and  preventing  the  spread  of  in- 
fectious diseases. 

An  acquaintance  with  military  history,  and  the  classical  records  of  the 
origin  and  art  of  war  in  former  ages,  has  ever  been  deemed  ft  part  of  neces- 
sary acquirement  for  an  accomplished  military  leader,  and  what  had  in  this 
respect  been  learned  so  Well  by  Caesar  gives  life  and  vigour  to  the  vivid 
narratives  of  his  own  campaigns.  Modern  military  customs,  in  every  de- 
partment of  the  service,  have  been  borrowed  from  the  Greeks  and  Romans. 
Surely  then  a  classical  and  historical  knowledge  of  what  they  knew  on 
the  subject  of  organising  armies,  of  training  and  exercising  soldiers,  of 
supplying  and  provisioning  troops,  of  preserving  their  health,  of  disposing 
them  in  order  of  battle,  of  entrenching  their  position  before  superior 
forces,  and  cf  attacking  and  defending  fortified  places,  will  be  no  mean 
foundation  for  special  training  in  the  more  enlarged  and  improved  system 
of  modern  warfare.  On  all  of  these  heads  Vegetius  is  capable  of  supplying 
useful  information,  and  he  drew  his  inspiration,  as  he  tells  us,  from  the  com- 
mentaries of  Cato,  Celsus,  Trajan,  Hadrian,  and  Frontinus  on  the  Art  of 
War. 

In  this  lecture  I  propose  to  bring  briefly  kefbre  you — 

1st*  The  constitution  of  the  Roman  armies  and  military  establishments; 
under  the  Commonwealth  and  the  Emperors,  their  discipline*  training,  ana 
equipment. 

2nd.  The  mode  of  conducting  and  provisioning  their  army,  and  the 
means  ofpreserving  its  health. 

3rd.  Their  system  of  selecting  defensive  military  positions  fortified  by 
nature  and  art. 

b2 
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4th.  The  causes  of  the  decay  of  the  legions. 

1st.  The  Roman  armies  consisted  of  the  infantry  and  cavalry  of  the 
legions,  of  an  establishment  of  engineers  and  miners,  accompanied  by 
all  the  machines  necessary  for  besieging  and  defending  fortified  positions, 
and  of  the  auxiliary  or  mercenary  troops  made  up  of  different  nationalities, 
that  were  bound  together  by  no  common  tie,  either  of  unity  of  discipline, 
acquaintanceship,  or  natural  disposition.*  "But  Roman  bravery/'  says 
Vegetius,  "  was  in  the  main  powerful  according  to  the  discipline  of  the 
legions ;"  an  observation  not  to  be  lightly  passed  over  or  lost  sight  of  by 
ourselves,  who,  in  organising  means  of  national  defence,  by  our  militia 
and  rifle  corps,  have  adopted  a  system  at  once  the  most  economical  and 
best  suited  to  the  self-reliance  and  habits  of  the  English  people.  In  the 
best  times  of  the  Commonwealth  the  Roman  citizen  was  individualised 
into  the  Roman  soldier,  and  it  was  by  a  like  system  of  national  military 
development,  and  by  perfecting  practice  in  the  exercise  of  our  national 
weapon  the  bow,  that  our  countrymen  won  the  battles  of  Poictiers  and 
Agincourt. 

The  auxiliaries  were  in  many  respects  similar  to  our  own  subsidi- 
ary troops  in  India ;  but  the  number  of  legionary  soldiers  in  the  army 
was  generally  more  considerable  than  that  of  the  auxiliaries.  The 
recruiting  and  enrolment  of  the  soldiers  of  the  legions,  on  the  authority 
both  of  Polybius  and  Vegetius,  were  carried  out  with  the  greatest  care  and 
attention  under  the  Commonwealth,!  due  regard  being  paid  to  the  essen- 
tial merit  of  descent,  age,  strength,  and  military  stature,  things  that 
were  less  attended  to  in  the  latter  days  of  the  Empire.  The  last  author 
lays  much  stress  on  the  necessity  of  attending  to  these  things  in  the  fol- 
lowing words  :  "  Juventus  enim,  cui  defensio  provinciarum,  cui  bellorum 
committenda  fortuna  est,  et  genere  si  copia  suppetat,  et  moribus  debet 
excellere:  honestas  enim  idoneum  militem  reddit.  Verecundia,  dum  pro- 
hibet  fugere,  facit  esse  victorem.  Quid  enim  prodest  si  exerceatur  ig- 
navus — si  pluribus  stipendiis  moretur  in  castris?  Nunquam  exercitus  pro- 
fecit  tempore  belli  cujus  in  probandis  tyronibus  claudicarit  electio,"$ — 
"  For  the  youth,  to  whom  is  committed  the  defence  of  the  provinces  and  the 
fortune  of  war,  ought,  if  the  supply  may  admit,  to  be  distinguished  by 
birth  and  for  conduct:  for  a  sense  of  honour  makes  the  fit  soldier.  Self- 
respect,  while  it  prevents  flight,  makes  him  victorious.  For  what  does  it 
profit  if  the  dastard  be  drilled — if  through  several  campaigns  he  should 
be  lingering  in  the  camps?  That  army  never  was  serviceable  in  time  of 
war  whose  organisation  was  defective  in  making  choice  of  recruits.,, 

Before  being  admitted  into  the  service,  or  distinguished  by  the  military 
mark,  the  recruits  were  examined  in  respect  of  their  physical  and  mental 
capacity  for  duty,  and  then  put  on  trial  as  to  whether  they  possessed  the 
requisite  degree  of  military  self-reliance  ;§  they  had  then  an  oath  adminis- 
tered to  them  with. imposing  solemnity,  that  they  would  be  obedient  to 
their  commanders  and  execute  their  orders  to  the  utmost  of  their  power. || 
Having  passed  through  these  preliminaries  of  admission,  they  were  taught 

*  Vegetius  de  Re  Miliuri,  lib.  ii.  c  2. 

f  Polybius,  lib.  vi.  o.  1;  and  Vegetius  de  Re  Militari,  lib.  i.  c.  1  to  S. 

%  Vegetius  de  Re  Militari,  lib.  i.  c  7. 

I  Vegetius  de  Re  Militari,  lib.  i.  o.  8.  H  Polybius,  lib.  i.  e.  63. 
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the  military  step,  exercised  to  run,  to  leap,  to  swim,  to  carry  heavy  bur- 
dens, to  cut  and  thrust  with  the  sword,  to  acquire  the  familiar  use  of  all 
arms,  offensive  and  defensive,  and  to  perform  a  variety  of  evolutions  ne- 
cessary for  their  movements  in  battle.  The  recruits  were  thus  carefully 
chosen,  and,  having  been  daily  exercised  for  the  space  of  at  least  four 
months,  were  then  thought  sufficiently  prepared  for  being  embodied  in  tho 
legions. 

In  the  time  of  the  Commonwealth,  when  their  military  instructions  were 
drawn  from  the  most  perfect  model  of  Roman  discipline,  the  number  al- 
lotted to  each  legion  was  four  thousand  two  hundred,  and  sometimes  five 
thousand,  when  any  great  or  unusual  danger  appeared.  "  Never  more  than 
two  legions,  besides  auxiliaries,"  says  Vegetius,  "  were  at  this  period  sent 
under  one  consul,  against  the  most  numerous  forces  of  their  enemies,  such 
being  their  perfect  discipline  and*  self-reliance  that  they  were  found  equal 
to  all  the  exigencies  of  war."  In  later  times,  however,  under  the  Emperors, 
the  imperial  legions,  as  described  by  Gibbon  on  the  authority  of  Vegetius, 
were  divided  into  ten  cohorts  and  fifty-nine  companies,  under  the  orders  of 
a  corresponding  number  of  tribunes  and  centurions.  They  consisted  in  the 
whole  of  six  thousand  one  hundred  heavy-armed  foot  soldiers,  associated 
with  a  body  of  cayalry  amounting  to  seven  hundred  and  twenty-six 
horsemen  (figs.  1,  6,  7),  who  with  the  light-armed  foot,  consisting  of  the 
ferentarii,  archers  (fig.  4),  slingers  (fig.  3),  and  balistarti,  composed  the  wings 


Fio.  1.  —  Legionary 
Soldier;  from  the 
column  of  Trajan. 


Fig.  2.— One  of  the  Hastati ;  ft 
the  column  of  Antoninus. 


.  Fio.  3.— Slinger ;  from 
Trajan's  column. 


of  the  army.  The  first  cohort,  which  exceeded  the  others  in  the  number  and 
quality  of  the  soldiers,  selected  from  men  of  family  and  education,  was  ap- 
pointed to  guard  the  golden  eagle  and  the  images  of  the  emperors  (fig.  5). 
The  legionary  troops  were  either  heavy  or  light  armed.  The  former,  drawn 
from  men  in  their  full  strength  and  vigour,  consisted  of  the  hastati  (fig.  2), 
the  principes,  and  triarii,  while  those  younger  and  of  inferior  condition 
were  set  apart  for  light-armed  troops.  From  the  foundation  of  the  city 
to  the  time  of  the  Emperor  Gratian,  a.d.  375,  the  arms  of  the  foot  soldier 
were,  a  helmet,  a  cuirass  or  breastplate,  greaves  on  the  legs,  and  a 
buckler  on  the  left  arm.  Their  missive  weapons  were  a  double-edged 
Spanish  sword,  suited  to  either  give  point  or  to  strike ;  sharp,  iron-headed 
javelins,  a  foot  in  length,  carried  in  the  buckler  and  used  as  darts;  and 
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the  heavy  javelin,  six  feet  l<mg,  which  wag  launched  with  great  effect 
against  cavalry  at  the  distance  of  ten  or  twelve  paces. 


Fio.  4.— German  Archer ;  from  the 
column  of  Antoninai. 


Fio.  5.— Standard-bearer; 
from  Trajan's  column. 


The  axmies  of  Borne  were  commanded  by  officers  of  liberal  birth  and 
educationy  among  whom  the  prasfect,  on  whom  devolved  the  chief 
command,  in  the  absence  of  the  emperor's  lieutenant!  was  considered  the 
special  officer  of  the  legion.  The  tribunes,  centurions,  and  the  soldiers 
in  general,  were  under  his  orders,  and  on  him  devolved  the  duty  of  main- 
taining strict   discipline    and    obedience,   and    of  exercising   daily  the 


Fio.  G.— Legionary  Trooper;  from  the 
column  of  Antonmns. 


Fio.  7.— Mounted  Archer ;  from  the 
column  of  Antoninus. 


legionary  horse  and  foot.  Inferior  in  rank  to  this  officer  there  were  also 
prefects  of  the  camp,  and  of  the  engineering  (rain  of  miners,  workmen, 
and  mechanics.  The  authority  of  the  former  extended  oyer  the  sick  and 
the  physicians  in  charge  of  them ;  and  to  hiin  was  assigned  the  4utjes  of 
selecting  the  site  pf  the  camp,  of  superintending  the  entrepphment*  for  its 
defence,  of  having  charge  of  the  baggage,  and  of  inspecting  the  tents 
and  huts  of  the  soldiers.  Jle  had  alsp  the  camp  carriages  and  horses 
at  his  disposal,  and  all  the  war  engines  were  under  his  direction.  The 
prefect  of  the  engineering  train  and  workmen  had  the  duty  of  ponstructing 
barracks  in  the  winter  camps,  and  of  making  and  repairing  the  various 
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kinds  Qf  engines  and  machines  necessary  for  the  attack  and  defence  of 
places. 

2nd.  The  Romans  were  fully  alive  to  and  sensible  of  the  truth  of  the  adage, 
"  S$pius  enim  pienuria  quam  pugna  consumit  exercitirtn,  et  ferro  saevior 
fames  est,"*  "For  want  often  wastes  an  army  more  than  battle,  and 
famine  is  more  terrible  than  the  sword."  In  recognising  the  force  of  this, 
they  made  it  a  point  of  supreme  importance  and  necessity,  when  entering 
on  a  campaign,  to  secure  plenty  of  supplies  for  their  armies.  Provisions 
of  all  kinds,  forage,  and  corn,  estimated  in  quantities  according  to  the 
number  of  troops,  horse  and  foot,  were  ordered  to  be  provided  by  the 
provinces,  and  stored  up  in  the  strongest  and  most  convenient  cities.  By 
careful  management  of  the  magazines,  and  a  frugal  distribution  of  the 
provisions  to  each  man  without  distinction  of  rank,  sufficient  supplies 
for  the  army  were  generally  secured.  The  soldiers  were  thus  provided 
with  wood  in  winter,  water  in  summer,  and  with  corn,  wine,  and  vine- 
gar at  all  times.  The  Roman  commanders  knew  full  well  the  value  of 
foresight  in  these  matters,  without  which  the  discipline  and  valour  of 
their  finest  armies  were  as  nought,  while  their  numbers  melted  away 
like  water  in  the  desert. 

Nor  were  they  less  careful  to  provide  against  the  contingencies  of  disease 
among  their  troops,  and  to  adopt  means  for  preserving  the  health  of  their 
spldiers.  They  paid  the  greatest  attention,  therefore,  to  the  choice  of  a 
healthy  situation  for  their  encampments,  remote  from  unwholesome  marshes, 
and  provided  with  good  water;  not  to  expose  the  soldiers  without  tents  to 
the  heats  of  summer,  or  on  dry,  arid  plains  without  shade  or  shelter;  to 
supply  them  in  winter  with  fire-wood  and  warm  clothing,  and  never  to 
expose  them  during  night  to  either  frost  or  snow ;  and  to  begin  their  march 
bj  break  of  day  during  the  extreme  heats  of  summer.  They  considered 
hard,  marshy  water  a  kind  of  poison,  and  the  cause  of  epidemic  diseases. 
Jt  was  imposed  as  a  special  duty,  therefore,  on  whoever  was  in  chief  com- 
mand of  the  troops,  and  also  on  the  tribunes,  that  the  soldiers  should  be 
duly  practised  in  the  military  exercises,  such  being  more  effectual  than 
medicine  in  preserving  their  health;  while  those  who  were  sick  were  sup- 
plied with  suitable  diet  and  diligently  attended  by  the  physicians.  Fre- 
quent changes  of  encampment  were  made,  during  summer  and  autumn,  in 
order  to  obtain  good  water  and  prevent  the  corruption  of  the  air :  in  short 
all  the  sanitary  provisions  of  military  hygiene,  which  through  the  public 
press  and  the  authorities  have  been  enjoined  in  this  country  on  all  con- 
cerned, as  if  parts  of  a  new  science  discovered  but  yesterday,  were  fully 
appreciated  by  and  acted  on  by  the  Roman  commanders. 

It  was  thought  indispensable  that  the  commander-in-chief,  on  whose 
foresight  and  bravery  depended  the  fortunes  of  his  country  and  the  glory 
of  the  state,  should  not  only  have  perfected  himself  in  the  science  of  tactics 
and  the  art  of  war,  but  be  well  instructed  in  the  means  of  husbanding  his 
resources  and  ^preserving  the  health  of  his  men.  He  was  expected  to  study 
the  strength,  spirit,  an4  composition  of  his  army,  whether  made  up  of  raw 
recruits  or  veteran  soldiers,  and  to  perfect  discipline  and  order  by  strictly 
enfprcing  obedience  to  his  commands,  under  all  the  contingencies  of  place 
and  circumstances. 

*  Vegetiui  do  Re  Militari,  lib.  Hi.  c.  S. 
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In  the  3rd  place  the  Roman  generals  were  sensible  that  not  only  was 
the  success  of  a  campaign  mainly  dependent  on  those  things,  but  that  to 
secure  victory  they  should  endeavour  to  obtain  the  advantage  of  high 
ground  and  superior  situation  before  disposing  their  troops  in  order  of 
battle.     They  could  fully  estimate  the  advantage  of  occupying  any  elevated 
position,  rendered  more  formidable,  to  a  numerous  enemy  in  front,  when 
strengthened  against  their  attacks  by  either  a  wood  or  a  morass.    They 
could  thus  drive  back  their  antagonists  with  greater  impetuosity,  throw 
their  darts  and  javelins  with  more  effect,  and  force  back  their  struggling 
assailants  with  almost  certainty  of  defeat.    When  drawing  up  their  troops 
also,  in  order  of  battle,  they  placed  the  more  experienced  and  veteran 
soldiers,  called  princtpes}  in  the  first  line ;  posting  in  their  rear  a  second 
line  of  select  infantry  soldiers,  called  hastoti,  armed  with  cuirasses,  javelins, 
and  pikes.     These  two  lines  of  soldiers,  who  were  experienced  and  heavy- 
armed,  were  never  to  break  their  order,  even  to  join  in  pursuit;  but  were 
to  remain  immovable  as  a  walJ,  and  receive  the  enemy's  charge  with  steadi- 
ness and  stability.    Behind  these  were  drawn  up  two  other  lines  of  light 
armed  foot,  the  ferentarii  and  martrobaHmli.      The  former  consisted  of 
light  active  soldiers  and  young  archers,  expert  in  the  use  of  the  javelin; 
the  latter  were  composed  of  the  youngest  archers,  skilled  in  the  use  of  the 
small  javelin  and  armed  with  light  shields.      These  two  bodies,  like  our 
light  infantry  soldiers,  were  to  begin  battle  by  advancing  to  annoy  the 
enemy  with  their  darts  and  arrows.    If  they  put  them  to  flight  they  pur- 
sued them  in  conjunction  with  the  cavalry;  but  if  repulsed  they  fell  back 
on  the  two  first  lines,  retiring  through  the  intervals  to  the  rear;  while 
the  two  foremost  lines  sustained  the  whole  weight  of  the  enemy's  attack. 
The  cavalry  were  always  drawn  up  on  the  wings  of  the  infantry. 

It  was  also  part  of  the  Roman  system  of  war,  in  erecting  fortified  cities 
or  castles  for  their  magazines,  to  select  for  their  site  high  and  steep  places 
surrounded  by  the  sea,  or  made  more  difficult  of  access  by  a  marsh  or  a 
river,  and  these  were  artificially  made  stronger  by  means  of  walls,  ramparts, 
and  ditches.  For  the  construction  of  ramparts  parallel  walls  were  built  at 
short  distance  from  each  other,  and  filled  up  with  the  earth  taken  from  the 
ditches.  The  inner  wall  was  considerably  lower  than  the  outer,  so  that  the 
space  when  filled  up  should  present  a  graduated  slope  from  the  city  to  the  top 
of  the  rampart.  The  ditch  also  was  made  broad  and  deep,  and  so  flooded 
with  water  that  the  depth  of  it  might  effectually  prevent  the  mining  opera- 
tions of  the  besiegers  from  without.  The  gates  of  the  fortification  were 
strengthened  by  the  woodwork  being  covered  with  leather  and  plates  of 
iron;  and  in  some  cases  there  was  an  additional  work  thrown  up  before 
the  gate,  with  a  portcullis  suspended  at  the  entrance  by  means  of  iron 
rings  and  ropes,  and  capable  of  l>eing  let  down  on  the  approach  of  an 
enemy.  The  magazines  of  these  fortified  places  were  well  stored  with 
coals,  wood,  and  military  arms  of  all  kinds,  and  quantities  of  bitumen, 
sulphur,  and  liquid  pitcn  were  kept  ready  for  burning  the  machines  of 
the  besiegers.  A  vivid  and  heartrending  description  of  the  use  and 
destructive  effects  of  these  things,  both  by  the  Jews  and  the  Romans,  is 
presented  to  us  in  the  various  accounts  we  possess  of  the  siege  and 
destruction  of  Jerusalem  by  Titus. 

I  come  now  in  the  4th  place  to  trace  the  causes  by  which  the  armies 
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of  Rome,  long  invincible,  and  which  had  been  the  terror  of  her  enemies, 
so  fell  away  from  their  pristine  perfection  and  discipline  as  to  lose  the 
respect  of  their  barbarian  enemies,  from  the  middle  of  the  fourth  to  the  end 
of  the  fifth  centuries  of  the  Christian  era. 

The  military  constitution  of  the  ancient  legions,  as  I  have  described  them, 
prescribed  that  the  soldiers  should  be  recruited  from  the  best  and  bravest 
of  the  Roman  citizens,  who  were  animated,  in  the  performance  of  duty,  by  a 
truly  patriotic  love  for  the  protection  and  glory  of  their  country ;  while  they 
saw  that  public  places  of  rank  and  emolument  were  open  to  their  ambition, 
and  obtainable  as  the  rewards  of  their  own  merit,  exertions,  and  long  services. 
So  long  as  such  were  the  prizes  to  be  contended  for,  the  Roman  soldiers 
cheerfully  gave  themselves  up  to  all  the  labour  and  rigidity  of  strict 
military  discipline,  and  all  the  danger  and  hardships  of  foreign  service. 
But  soon  after  the  age  of  the  Antonines,  when,  through  a  long  peace, 
the  general  felicity  and  luxury  of  Roman  citizens,  the  love  of  refine- 
ment, and  the  corruption  of  manners,  the  manliness  and  greatness  which 
had  been  fostered  under  great  and  popular  governments  now  gave  way  to 
effeminacy  and  degeneracy,  the  Barbarian  countries  of  Europe  that  had 
been  subdued  supplied  the  legions  with  excellent  but  not  patriotic  soldiers ; 
the  legions  were  less  carefully  recruited  than  they  had  been,  and  filled  with 
mercenaries ;  the  employment  by  the  Emperors  of  praetorian  guards  for 
the  protection  of  their  persons  ;  the  lost  sense  of  national  honour,  once 
nourished  by  creditable  ambition,  and  the  want  of  public  courage,  all  con- 
tributed to  weaken  the  discipline  and  obedience  of  the  Roman  amies :  till, 
as  Vegetius  says,  the  name  of  Legion  remained,  but  its  strength  and 
substance  were  gone ;  the  only  fountain  of  honour  or  of  justice  was  the 
capricious  will  of  the  sovereign,  who  trusted  for  defence  to  a  mercenary 
army ;  which  demanded  from  him  concessions  in  proportion  as  the  need  of 
his  government  increased. 

The  Roman  soldiers  thus  yielded  to  the  natural  indolence  and  indulgence 
incident  to  human  nature;  threw  aside  their  obedience  and  allegiance; 
and  gave  way  to  the  effeminacy  of  the  times.  They  complained  that  their 
duties  were  too  severe,  their  arms  too  heavy,  the  rewards  too  distant,  and 
the  discipline  beyond  their  strength.  They  were  consequently  permitted 
to  lay  aside  their  armour,  to  make  use  of  lighter  weapons  of  defence,  and  to 
relax  their  accustomed  military  exercises,  which  had  rendered  them 
superior  to  their  enemies.  The  consequences  of  all  these  things  were,  that 
when  they  were  brought  into  battle  against  the  hardy  Goths  and  Huns  of 
the  North  of  Europe,  who  were  expert  and  practised  in  the  use  of  the 
long  bow,  the  Roman  armies  fled  before  them  in  dismay. 

In  the  experience  of  these  things  among  the  Romans,  we  may  derive  a 
not  unprofitable  lesson  for  ourselves,  "  that  constant  and  well-appointed 
preparation  for  war  is  necessary  to  preserve  peace." 
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Friday,  January  27th,  1860. 
Captain  E.  G.  FISHBOUBNE,  R.N.  G.B.,  in  the  Chair. 


THE  HISTORY  OP  THE  HORSE,  AND  HIS  COMPARATIVE 
VALUE  FOR  MILITARY  AND  OTHER  PURPOSES. 

By  John  Craufurd,  Esq.,  F.R.S.,  &c. 

The  florae — the  noblest  conquest  of  man  oyer  the  lower  animals, 
.  although  not  the  most  difficult,  for  in  this  respect  it  must  yield  to  the 
elephant,  as  in  utility  it  must  to  the  ox — is  at  present  nowhere  found  in 
its  paginal  wild  state,  although  the  ass  and  the  ox  unquestionably  are  so. 
A  true  wild  horse  w&9  supposed  \o  exist  in  the  mountains  of  Thibet;  bu> 
a  specimen  of  this  animal  has  at  length  been  brought  to  England,  a,nd  is 
now  to  be  seen  in  the  gardens  pf  the  Zoological  Society.  If  is,  however, 
of  the  family  of  the  asses,  somewhat  taller  than  the  true  ^vild  ass,  lighter 
in  the  shoulder,  longer  in  the  neck,  with  shorter  ears  and  a  more  horse- 
like head.  It  is,  in  fact,  I  am  assured  by  ^n  eminent  naturalist,  my 
friend  Dr.  Falconer,  the  Djiggatai  of  the  Moguls,  and  hunted  by  them 
for  its  flesh — considered  by  Tartars  to  be  better  venison  than  that  of 
any  deer. 

In  the  domesticated  state,  the  horse  has  immemorially  existed  in 
ev^ry  region  pf  the  Old  "fl/orid,  the  Arctic  excepted.  His  disappearance 
Jrpm  t}ie  absolutely  wild  state  is  probably  to  be  accounted  for  from  his 
natural  habitat  being  the  open  plain;  from  the  facility  with  which  he 
Ifpuld  fience  be  captured,  and,  when  captured,  tamed,  domesticated,  and* 
inade  useful. 

4s  we  noiy  see  him,  the  horse  consists  of  an  almost  infinite  variety, 
differing  in  size,  in  form,  in  colour,  and  even  in  disposition.  Mucfy  of 
this  variety  has,  no  doubt,  been  the  work  of  man,  but  it  is  so  great  that 
it  is  difficult  to  believe,  when  we  consider  the  insuperable  difficulties 
to  intercommunication  which  existed  in  early  times — always  rude 
times — that  all  the  widely  differing  races  could  possibly  have  sprung 
from  a  single  species,  or  that  time,  soil,  and  climate  could  have  produced  so 
prodigious  a  diversity.  To  account  for  it,  then,  I  think  we  must  pome 
to  the  conclusion — and  I  am  not  the  first  that  has  come  to  it — that  there 
must  have  existed  originally  a  great  number  of  closely-allied  species 
capable  of  commixture,  and  of  producing  a  fertile  offspring.  Such  is 
certainly  the  case  with  the  ox  and  the  dog,  and  probably  even  with  the 
human  race  itself. 

For  this  inference  a  good  deal  of  evidence  might  be  produced. 
Thus,  language  countenances  the  theory.  In  every  original  tongue  of 
countries  in  which  the  horse  appears  to  have  been  indigenous,  so  far  as 
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I  have  been  able  to  discover,  it  bad  a  peculiar  and  distinct  name.  Thus, 
it  has  a  distinct  name  in  Greek,  in  Latin,  in  German,  in  the  Celtic 
tongues,  in  Persian,  in  Arabic,  in  Sanscrit,  in  the  languages  of  the 
South  of  India,,  in  the  Hindu-Chinese  tongues,  and  in  the  languages  qf 
the  Malayan  Islands.  Sometimes  it  has  two  names,  a  native  with  a  foreign 
synonym,  as  in  Irish  or  Gaelic  and  in  Javanese — in  the  first  case  the 
synonym  being  Latin,  and  in  the  last  Sanscrit.  In  countries  in  which 
the  horse  had  unquestionably  no  existence,  it  naturally  takes  its  name 
from  the  language  of  the  people  who  introduced  it.  In  South  and 
Central  America,  and  the  Philippine  Islands,  the  name  is  Spanish,  taken 
from  the  Latin ;  and  in  North  America  and  Australia  it  is  English. 

There  are  two  broad  distinctions  in  the  horse — the  full-sized  pne 
and  the  pony — which  seem  to  point,  at  least,  at  two  distinct  aboriginal 
races  or  ovulating  species.  No  change  of  climate  or  skill  in  breeding, 
supposing  there  be  no  crossing,  will  convert  the  one  into  the  other.  In 
most  countries  both  exist  together;  but  in  some,  one  of  them  only  exists. 
Thus,  in  the  inter-tropical  countries  which  lie  between  India  and  China, 
and  in  the  islands  of  the  Indian  Archipelago,  the  pony  only  exists, 
and  the  roll-sized  horse  is  as  unknown  as  the  ass  or  the  camel.  In  the 
languages  of  these  countries,  consequently,  there  is  but  one  napie  for  the 
horse,  while  in  the  languages  of  Hindustan  and  Persia  there  are  distinct 
terms  for  the  horse  and  the  pony.  In  Arabia  the  horses  are  all  com- 
paratively small  and  do  not  materially  differ  in  size;  so  there  are  no 
ponies,  and,  consequently,  in  the  copious  Arabic  language,  no  distinct 
terms  for  horse  and  pony.  It  may  be  suspected  that  the  same  was  the 
case  iu  some  of  the  poorer  and  remoter  parts  of  the  British  islands,  for 
in  the  Celtic  languages  the  pony  has  no  pther  name  than  « little  horse." 

Soil  and  climate,  independent  of  the  care  of  man  in  feeding  and 
breeding,  of  which,  in  the  ruder  states  of  society,  the  horse  receives  little 
or  none,  seem  to  have  very  little  influence  on  its  size,  form,  or  disposi- 
tion* Jn  the  temperate  western  parts  of  Europe  it  is  found  of  a  size 
never  seen  in  any  part  of  Asia  or  Africa:  it  thrives  even  in  countries 
in  which  nature  had  not  originally  planted  it,  and  this  applies  to  every 
region  of  America,  from  the  equator  to  Terra  del  Fuego.  Over  this  wide 
region,  with  some  allowance  for  patent  neglect,  it  is  still  the.  Spanish 
horse  introduced  about  three  centuries  ago.  In  the  absence  of  powerful 
carnivorous  animals,  and  with  abundant  pasture,  it  there  multiplies 
much  faster  than  it  could  at  any  time  have  done  in  any  part  of  t]xe 
Old  World, — so  fast  indeed  as,  in  many  cases,  tp  have  regained  its  liberty 
and  to  have  returned  to  its  wild  state,  yet  ever  retaining  that  variety 
in  colour  which  marks  its  once  subjection  to  man. 

like  America,  the  Philippine  islands  were  found  without  the  horse. 
The  Spaniards  introduced  it,  but  in  this  case  they  introduced  the 
Spanish  horse  from  South  America,  and  along  with  it  the  pony  of  the 
neighbouring  Malay  archipelago,  and  the  result  is,  that  the  breed  of 
horses  of  these  islands  is  a  kind  of  galloway,  intermediate  between  the 
two  races.  flere,  too,  under  conditions  as  favourable  as  in  America,  it 
has  run  wild. 

The  Southern  hemisphere  opposes  no  obstacle  to  the  successful 
multiplication  of  the  horse,  since  we  find  the  different  breeds  pf  tfte 
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English  horse  thriving  nearly  as  well  in  Australia,  New  Zealand,  and 
the  southern  extremity  of  Africa  as  in  the  country  from  which  they 
came.  In  countries  to  which  the  pony  only  is  indigenous,  the  full -sized 
horse  thrives  perfectly,  as  is  seen  from  its  introduction,  in  very  recent 
times,  into  Java  and  the  country  of  the  Burmese. 

The  notion  that  all  the  different  races  of  the  horse  have  proceeded 
from  one  original  stock  has  no  warranty  from  history.     As  long   as 
the  horse  receives  no  special  care  in  breeding,  he  undergoes  no  change, 
and   such  care   he  only  receives  in  a  considerably  advanced  state    of 
society,  or  where,  as  in  the  case  of  the  Arabs,  he  is  an  object  of  special 
and  peculiar  importance.    The  half-wild  and  neglected  horse  of  South 
America,  does  not  materially  differ  from  his  progenitors  introduced  by 
the  Spaniards  above  three  hundred  years  ago,  and  our  own  Shetland 
and  Welsh  ponies    most    probably    differ    in   no   respect   from    their 
predecessors  of  the  time  of  the  invasion  of  Julius  Caesar.     The  squab, 
strong,  and  enduring  Tartar  horse  of  the  present  day  is,  in  all  likelihood, 
the  same  kind  of  animal,  by  help  of  which  Attila,  and  Gengis,  and 
Timur    effected    their    conquests, — the    same    with   which  the  Tartar 
tribes  subdued  China  twice  over,  and  against  whose  incursions  a  wall 
of  1,500  miles  long  was  no  security.    It  is  the  same,  too,  which  the 
allied  armies  will  encounter  in  their  march  on  Pekin — a  shaggy  rough 
galloway,  under  fourteen  hands. 

Through  the  care  of  man,  it  is  needless  to  add,  vast  improvements 
have  been  effected  in  the  horse.  This  care,  as  is  well  known,  has 
been  long  bestowed  by  the  Arabs.  It  is  certain,  however,  that  in  Arabia, 
as  in  every  other  country,  a  native  race  must  have  existed  to  afford 
the  materials  for  selection.  In  the  sacred  writings  Solomon  is  represented 
as  purchasing  his  stud,  not  in  Arabia,  but  in  Egypt,  from  which  it  has 
been  very  hastily  inferred  that  the  last  of  these  countries,  and  not  the 
first,  is  the  parent  country  of  the  high-bred  Arab  as  we  know  him.  For 
this  notion,  however,  I  can  see  no  good  foundation.  The  Egyptians  of 
the  time  of  Solomon  were  a  civilised  and  wealthy  people,  with  abundance 
of  horses,  and  the  Israelite  king  naturally  went  for  his  to  the  best  or 
most  abundant  market,  which  was  Egypt.  The  Arabs  of  the  same  period 
were  a  rude,  nomadic,  and  isolated  people,  and  so  they  continued  for  a 
long  time  after,  until,  indeed,  Mahomed,  in  the  seventh  century  of  our 
own  time,  "  breathed,"  as  Gibbon  expresses  it,  "  the  soul  of  enthusiasm 
into  their  savage  bodies,"  and  made  them  a  united,  a  conquering,  and 
in  many  respects  a  prosperous  people.  It  was  most  probably  then  only 
that  they  began  to  pay  special  attention  to  the  breeding  of  the  horse, 
the  result  of  which  has  been  the  production  of  that  animal  which,  in  so 
far  as  form,  bottom,  and  beauty  are  concerned,  is  considered  the  perfec- 
tion of  the  blood  horse.  He  is,  however,  in  size  what  we  should  call  a 
mere  galloway,  and  when  in  perfection  seldom  exceeds  fourteen  and  a 
half  hands  high.  He  cannot  be  said  to  be  master  of  a  weight  exceeding 
ten  stone,  and  yet  there  is  some  adaptation  of  his  strength  to  the  usual 
class  of  riders  he  has  to  carry,  for  the  man  of  Asia  is  much  lighter  than 
the  man  of  Europe.  In  India  it  has  been  ascertained  that  on  an  average 
the  Indian  trooper  is  lighter  than  the  English  light  dragoon  by  no  less 
than  two  stone  and  a  quarter.     The  difference  between  the  Englishman 
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and  the  Arab  is  probably  not  so  great,  but  still  it  must  be  very  con- 
siderable. 

The  Arab  horse  has  been  justly  praised  for  its  gentleness  and  docility, 
qualities  generally  ascribed  to  its  rearing  and  tuition.  I  am,  however, 
satisfied  that  this  character  is  far  More  owing  to  the  natural  temperament 
of  the  race,  for  it  sometimes  happens  that  an  Arab  is  vicious,  and,  when 
he  is,  he  is  exquisitely  and  incorrigibly  so.  There  is  one  quality  in 
which  the  Arab  horse  perhaps  excels  every  other,  endurance  of  con- 
tinuous labour.  A  little  Arab  of  14  hands,  for  a  bet  of  £500,  ran  400 
miles  in  five  consecutive  days,  or  at  the  rate  of  eighty  miles  a  day, 
carrying  lOst.  71b.  This  feat  was  performed  on  the  race-course  of 
Bangalore,  but  thirteen  degrees  distant  from  the  equator.  The  horse  was 
Jumping  Jemmy,  and  the  rider,  as  meritorious  n3  his  horse,  Captain  Horne, 
of  the  Madras  Artillery. 

I  will  give  you,  however,  the  description  of  a  genuine  Arab,  more 
lively  as  well  as  more  amusing  than  any  other  that  I  am  acquainted  with. 
It  is  that  of  Evelyn,  in  excellent  quaint  English.  In  the  year  1688,  the 
Turks,  under  their  Grand  Vizier,  invested  Vienna,  and  the  Emperor  of 
Germany  and  his  ministers  fled.  John  Sobieski,  elective  King  of  Poland, 
came  to  the  rescue.  The  Turkish  army  was  entrenched,  and  the  Grand 
Vizier,  in  Turkish  fashion,  was  taking  the  matter  coolly  and  quietly,'  for 
he  was  seen  from  a  neighbouring  height  smoking  his  chibouk  and 
sipping  his  coffee.  Polish  blood  could  not  stand  such  a  sight,  and  the 
Polish  cavalry,  lance  in  hand,  cleared  the  entrenchments,  entered  the 
Turkish  camp,  routed  the  army,  and  pursued  it  to  Hungary  and  beyond 
it.  For  this  service,  in  less  than  a  century,  the  Poles  were  requited, 
after  a  peculiar  fashion,  by  having  their  country  partitioned,  and  a  large 
slice  of  it  taken  by  the  descendants  of  those  who  but  for  them  might 
have  been  now  crying  "  Bismillah  "  instead  of  being  in  league  with  the 
Pope.  Some  Arab  horses  were  among  the  spoil,  and  were  brought  for 
sale  to  England,  and  exhibited  before  Charles  II.  The  following  is  the 
account  given  of  them  in  the  Diary.  "Dec.  17th,  1686.  Early  in  the 
morning  I  went  into  St.  James's  Park  to  see  three  Turkish  or  Asian 
horses,  newly  brought  over  and  first  shown  to  His  Majesty.  There  were 
four,  but  one  of  them  died  at  sea,  being  three  weeks  coming  from 
Hamburgh.  They  were  taken  from  a  Bashaw  at  the  siege  of  Vienna, 
at  the  late  famous  raising  of  that  leaguer.  I  never  beheld  so  delicate  a 
creature  as  one  of  them  was,  of  somewhat  a  bright  bay,  two  white  feet,  in 
all  regards  beautiful,  a  blaze:  such  a  head,  eyes,  ears,  neck,  breast,  belly, 
haunches,  legs,  pasterns,  and  feet, — in  all  regards  beautiful  and  proportioned 
to  admiration,  spirited,  proud,  nimble,  making  halt,  turning  with  that 
swiftness  and  in  so  small  a  compass  as  was  admirable.  With  all  this,  so 
gentle  and  tractable  as  called  to  mind  what  Busbequius  speaks  of  them, 
to  the  reproach  of  our  grooms^  in  Europe,  who  bring  up  their  horses  so 
churlishly  as  makes  most  of  them  retain  their  bad  habits.  They  trotted 
like  does,  as  if  they  did  not  feel  the  ground.  Five  hundred  guineas  were 
demanded  for  the  first,  three  hundred  for  the  second,  and  two  hundred  for 
the  third,  which  was  brown.  All  of  them  were  choicely  shaped,  but  the 
two  last  not  altogether  so  perfect  as  the  first.  It  was  judged  by  the 
spectators}  among  whom  was  the  King,  the  Prince  of  Denmark,  the  Duke 
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of  York,  and  several  of  the  Court,  noble  persons  skilled  in  horsed* 
especially  M.  Faubert  and  his  son,  Provost  Masters  of  the  Academy* 
and  esteemed  of  the  best  in  Europe,  that  there  Were  never  seen  any 
hones  in  these  parts  to  be  compared  with  them." 

The  present  races  of  the  English  hdfse  are,  with  the  exception  of  tBe 
ponies,  a  very  mixed  breed.     Our  draught  horses  are  in  a  large  degree 
derived  from  the  horses  o£  Flanders  ,  and  it  is  by  no  means  improbable 
that  our  Saxon  forefathers  brought  with  them  some  of  the  heavy  hbrses 
of  Holstein  and  Sleswick.     An  indigenous  fulksized  horse,  however, 
certainly  existed  in  the  time  of  the  Roman  dominion.    It  was  this,  most 
probably,  that  was  used  in  the  scythed  chariots  of  the  Britons.     It  was,  at 
all  events,  possessed  of  such  good  qualities  as  to  be  much  sought  after  on 
the  Continent.    From  this  horse  and  the  blood  of  the  Arab  has  sprung 
our  famous  race-horse,  far  exceeding  in  fleetness  all  others.    The  Arab, 
for  breeding,  seems  first  to  have  been  introduced  in  the  beginning  of  the 
seventeenth  century,  in  the  reign  of  James  the  First.    In  about  a  century's 
time,  or  ending  with  the  time  of  Queen  Anne,  all  the  benefit  derivable  from 
Hie  Arab  blood  seems  to  have  been  completed.     It  is  certain,  however, 
that  the  original  unmixed  English   horse,  from  which  the  race-horse 
derives  its  size  and  strength,  must  have  possessed  excellent  qualities*  for 
we  have  in  proof  the  fact  that  Flying  Childers,  supposed  to  be  the  fleetest 
horse  that  England  ever  produced,  was  the  immediate  offspring  of  an 
English  mare  by  the  Darley  Arabian,  a  genuine  Arab  of  the  Desert, 
—that  he  was,  in  other  words,  a  half-bred,  a  fact  which  seems  to  be" 
implied  by  his  portraits,  for,  although  his  other  points  appear  unobjection- 
able, he  has  a  large  coarse  head,  such  as  a  true  Arab  never  had.     The 
celebrated  Eclipse  traced  his  pedigree  not  very  remotely  to  the  Godoiphin 
Arabian,  which  has  been  supposed  by  some  to  have  been  a  Barb,  but  I 
fancy  only  from  the  fulness  of  his  crest.     If  the  account  I  have  heard  be 
true,  that  he  was  a  present  from  the  Sultan  to  Louis  the  Fourteenth,  the 
probability  is  that  he  was  a  true  Arab,  as  the  Sultan  could  easily  have 
got  one  without  going  to  the  mixed  blood  of  Barbary. 

Although,  however,  no  account  is  given  of  the  dam  of  Flying  Childers, 
it  is  likely  that  she  may  have  had  some  Arab  blood,  for  the  horse  was  of 
the  time  of  Queen  Anne,  before  which  Spanish,  Barb,  and  even  Arab* 
horses  had  for  100  years  been  introducing  into  England. 

If,  then,  the  Arab  blood  be  the  only  true  one,  there  is  no  such  thing  as 
a  thorough-bred  English  horse;  Our  race-horse,  with  all  its  perfection, 
is,  in  fact,  a  factitious  breed.  That  it  is  mostly  derived  from  the  Arab, 
however,  will  probably  be  inferred  from  its  corresponding  with  it  very 
perfectly  in  colour.  With  the  Arab,  the  prevailing  colours  in  the  order 
of  their  frequency  are,  grey,  bay,  and  chestnut.  It  is  never  sorrel,  roan, 
or  piebald,  and  very  rarely  black,  and  such  also  is  the  case  with  the 
English  blood-horse.  + 

The  superior  speed  of  the  English  racer  over  the  Arab  has  been 
frequently  determined,  as  might  well  be  expected  from  an  animal  oil 
an  average  by  two  hands  higher,  with  every  racing  point  at  least  equal; 
In  1614  a  second-rate  English  hdrse,  Sir  Solomon,  ran  a  race  of  two 
miles  on  the  course  of  Madras  against  an  Arab,  which,  giving  heavy 
weights,  had  beaten  every  other  Arab  in  India.     This  was  the  Cole 
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Arabian,  afterwards  brought  to  England.  He  was  under  fourteen  hands 
high,  and  received  a  stone  weight.  The  English  horse*  ail  ill-tempered 
one,  ran  sulkily  during  the  first  part  of  the  race,  and  there  was  ever/ 
appearance  that  he  would  be  distanced,  but  in  time  he  ran  kindly,  over- 
took the  Arab,  and  beat  him  handsomely.  His  success  was  followed  by 
the  acclamations  of  thousands  of  Natives  who  were  assembled  on  the 
course.  This  statement  I  had  from  an  eye-witness.  In  1828,  the  English 
horse  Recruit  beat  easily  the  Arab  Pyramus,  the  best  at  the  time  in  India, 
giving  him  two  stone  nine  pounds.  The  distance,  run  on  the  race-course 
of  Calcutta,  was  two  miles.  * 

A  few  years  ago  a  match  was  run  between  an  English  blood-mart  and 
the  best  Arab  in  Egypt.  The  race  was  ten  miles  long  over  the  DeSert. 
For  the  first*  mile  the  horses  went  neck  and  neck,  after  which  thfe 
mare  ran  a-head,  and  before  the  race  was  over,  the  Arab  was  left  behind 
and  out  of  sight.  In  fact,  the  difference  in  speed  between  the  English 
racer  and  the  Arab  is  something  like  that  between  the  hare  And  the 
rntelope. 

The  European  cavalry  horse  of  the  Middle  Ages  was  of  necessity  ft 
powerful  animal,  since  he  had  not  only  to  carry  a  rider  covered  with 
armour,  but  had  armour  of  his  own  to  bear.  The  same  kind  of  horse 
seems  to  have  been  continued  even  down  to  the  Revolution,  as  We  see 
it  represented  in  the  equestrian  statues  of  Charles  the  First  and  William 
the  Third.  Sir  Walter  Scott,  in  his  '*  Crusaders,"  gives  a  very  graphical 
account  of  the  war-horse  of  the  Middle  Ages,  as  contrasted  with  the- 
Arab,  in  his  imaginary  duel  between  Coeur  de  Lion  and  Saladin  in  the 
Desert.  Sir  Walter,  by  the  way,  was  himself  a  cavalry  officer,  having 
attained  the  rank  of  full  major  in  the  East  Lothian  Yeomanry.  Gibbon ^ 
I  may  here  add,  was  also  a  military  man  after  a  way — a  major  of  militia 
— to  judge  by  the  accounts  we  have  of  his  person,  probably  not  a  very 
active  one  on  parade,  and  he  was  never  tried  anywhere  else.  He  informs 
us  himself,  however,  that  his  training  as  a  militiaman  contributed  largely 
towards  enabling  him  to  write  "  The  Decline  and  Fall  of  the  Roman* 
Empire." 

With  such  horses  as  I  have  now  described,  the  style  of  horsemanships 
and  the  kind  of  exercises  in  vogue  towards  the  end  of  the  seventeenth 
century,  may  be  judged  by  a  passage  from  the  "  Diary  of  Evelyn,"  dated 
the  13th  of  December,  1686.  "  I  went,"  says  he,  "  with  Lord  Cornwall!* 
to  see  the  young  gallants  do  their  exercise,  M.  Faubert  having  newly 
railed  in  a  manege,  and  fitted  it  for  the  academy.  There  were  the 
Dukes  of  Norfolk  and  Northumberland,  Lord  Newburgh,  and  a  nephew 
of  Duras,  Earl  of  Feversham.  The  exercises  were, — 1st.  Running  at  the 
ring.  2nd.  Flinging  a  javeline  at  a  Moor's  head.  8rd.  Discharging  a 
pistol  at  a  mark.  Lastly.  Taking  up  a  gauntlet  with  the  point  of  a 
sword ; — all  these  performed  it)  full  speed.  The  Duke  of  Northumberland 
hardly  missed  of  succeeding  in  every  one,— a  dozen  times,  as  \  think. 
The  Duke  of  Norfolk  did  exceeding  bravely.  Lord  Newburgh  and  Duras 
seemed  nothing  so  dexterous.  There  I  saw  the  difference  of  what  the 
French  call  belle  homme  a  cheval  and  ban  homme  a  chetial,  the  Duke  of 
Norfolk  being  the  first,  that  is,  a  fine  person  on  a  horse,  the  Dttke  of 
Northumberland  being  both  in  perfection,  namely,  a  graceful  person  and 
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excellent  rider.  But  the  Duke  of  Norfolk  told  me  be  had  not  been  at 
this  exercise  for  these  twelve  years  before.  There  were  in  the  field  the 
Prince  of  Denmark  and  the  Lord  Lansdowne,  son  of  the  Earl  of  Bath, 
who  had  been  made  a  Count  of  the  Empire  last  summer  for  his  service 
before  Vienna." 

The  Arabs  occupied  Spain  for  seven  centuries,  and  the  African  shore 
of  the  Mediterranean  they  have  possessed  for  twelve,  and  from  the  inter- 
mixture of  the  blood  of  their  horses  with  that  of  the  native  races  has 
been  derived  the  jennet  and  the  barb.  A  good  native  horse,  however, 
probably  existed  in  both  countries,  and  indeed  with  respect  to  Barbary 
it  may  be  considered  certain,  when  we  know  that  the  Numidian  horse 
formed  the  best  cavalry  of  Hannibal,  and  contributed  largely  to  his 
victories  over  the  Romans.  The  Persian  horse  is  said  to  ha*e  some  Arab 
blood,  but  it  cannot  be  large,  for  the  modern  horse  does  not  materially 
differ  from  that  represented  with  great  spirit  and  seeming  truth  in  a 
celebrated  mosaic  pavement  of  Pompeii,  which  is,  at  least,  by  seven 
centuries  older  than  the  conquest  of  Persia  by  the  Arabians.  The  horses 
of  the  mosaic  are,  in  fact,  very  ordinary  animals,  without  the  smallest 
show  of  blood,  and  so  is  the  modern  Persian  horse. 

But,  besides  those  already  named,  there  are  horses  in  various  parts  of 
Asia  which  seem  to  be  endemic  in  the  countries  in  which  they  are  found, 
and  to  have  received  no  admixture  of  foreign  blood.  Such  a  race  is  the 
squab,  strong,  and  sure-footed  little  horse  of  Butan,  called  the  Tangan, 
frequently  imported  into  Bengal.  The  small  horse  of  Thibet  is  another 
instance.  Like  the  shawl-goat,  and  all  the  other  animals  of  the  elevated 
and  dry  region  which  it  inhabits,  it  has  a  double  coat  of  hair,  a  long 
shaggy  outer  one,  and  at  the  roots  of  this  a  fine  woolly  one  corresponding 
with  that  which  in  the  goat  is  the  material  oi  the  Cashmere  shawl. 

The  horses  of  the  plain  of  Hindustan  are  of  ample  height  and  con- 
siderable activity,  but  wanting  in  strength,  and  above  all  in  bottom,  and 
very  often  vicious.  It  is  remarkable  that  the  best  breeds  are  found 
towards  the  south,  and  especially  in  Central  India,  and  the  worst  towards 
the  East,  including  Bengal  and  Orissa.  As  no  remarkable  care  in  breed- 
ing is  anywhere  bestowed  by  the  Indians,  the  superiority  of  the  horses  of 
such  countries  as  Mysore,  Cattewar,  Gujrat,  and  Malwa,  may  be  attri- 
butable to  a  peculiar  suitableness  of  soil  and  climate,  and  probably  to  the 
introduction,  in  remote  times,  of  some  portion  of  Arabian  blood.  In 
general,  the  Indian  horse  is  what  the  Irish,  and  sometimes  the  Scots,  call 
a  garron,  that  is,  a  vulgar  hack.  At  all  events  his  inferiority  is  declared 
by  the  necessity  we  are  ourselves  under  of  going  to  the  Persian  and 
Arabian  gulfs,  to  the  Cape,  and  to  Australia,  for  a  better.  One  flagrant 
misnomer  which  Europeans  apply  to  the  common  Indian  horse  may  be 
noticed.  He  is  usually  known  to  them  under  the  appellation  of  tazi, 
meaning  jade,  and  almost  "  screw,"  whereas  the  word,  which  is  Arabic, 
properly  signifies  a  true  Arab. 

Proceeding  south,  we  have  the  Burmese  or  Pegu  pony,  and  among  the 
Islands  of  the  Indian  Archipelago,  from  Sumatra  to  Timur,  a  great 
variety  of  races,  for  every  island  possessing  the  horse  has,  at  least,  one 
race,  and  the  larger  several.  Among  these  the  most  remarkable  is  the 
horse  of  a  certain  volcanic  island  called  Sumbawa,  and  more  especially 
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of  a  district  of  it  called  Gunung  Api,  which  literally  signifies  "fire 
mountain,"  or,  in  other  words,  "the  volcano."  The  Sumbawa  horse  is 
generally  below  twelve  hands,  and  its  most  frequent  colours  grey  and  bay, 
occasionally  sorrel,  but,  as  with  the  Arab,  rarely  black,  and  never 
piebald.  It  has  the  legs  and  the  blood-head  of  the  Arab,  its  spirit, 
bottom,  good  temper,  and,  proportioned  to  size,  more  than  its  strength. 
Of  these  I  remember  that  the  late  Sir  Stamford  Raffies  presented  a  set  of 
four  to  the  Princess  Charlotte,  which  she  drove  in  Windsor  Park.  With 
relays  of  these  insular  ponies,  I  have  myself,  as  did  many  others  of  my 
contemporaries,  ridden  100  miles  on  end,  at  the  average  rate  of  ten  miles 
an  hour.     The  weight  carried  was  full  thirteen  stone. 

The  most  current  name  for  the  horse  of  the  Indian  Archipelago  is  the 
corruption  of  a  Sanscrit  one,  and  from  this  circumstance  it  might  at 
first  sight  be  supposed  that  the  animal  was  introduced  from  India.  For 
this,  however,  there  is  no  foundation,  for  the  Indian  name  is  but  a  syno- 
nym, for,  in  the  language  of  Java,  where  the  horse  is  most  numerous  and 
which  is  the  chief  seat  of  Hinduism,  the  current  name  is  a  native  one. 
In  one  of  the  principal  languages  of  the  great  island  of  Celebes,  the  horse 
bears  the  Javanese  name,  while  in  another  it  is  known  by  the  odd  one  of 
the  "  buflalo  of  Java."  In  Celebes,  which  contains  extensive  grassy 
plains,  and  no  tigers,  the  horse  is  found  in  the  wild  state,  and  he  is 
hunted  with  the  lasso  and  reclaimed  as  in  America.  From  these  facts,  we 
may  be  disposed  to  infer  that  the  Javanese,  long  a  civilized  people,  taught 
the  people  of  Celebes — a  very  rude  one,  even  when  first  they  became 
known  to  Europeans — the  art  of  domesticating  the  horse.  It  may  be 
added,  in  corroboration  of  this  view,  that  the  horse  of  Celebes  differs  mate- 
rially from  that  of  Java,  being  larger,  stronger,  and  better  bred. 

Proceeding  eastward  and  southward,  the  horse  is  found,  for  the  last 
time,  in  Timur  and  Sandalwood  Island,  each  of  which  has  a  race  peculiar 
to  itself.  In  no  island  of  the  North  or  South  Pacific  Ocean  was  the 
horse  found.  Going  northward,  after  quitting  Borneo  and  Celebes,  we 
find  a  native  horse,  for  the  first  time,  in  the  Japanese  Archipelago.  This 
would  seem  to  be  a  peculiar  race,  if  the  horse  of  Japan  was  not  imported 
from  the  rude  countries  on  the  Gulf  of  Okotsk,  which,  considering  the 
state  of  the  Japanese  navigation,  is  not  very  probable.  Here  we  have  no 
longer  the  mere  ponies  of  the  Indian  Archipelago,  but  the  full-sized  horse, 
which  old  John  Adams,  a  mariner,  born  and  bred  in  Wapping,  and  a 
mighty  favourite  of  the  Emperor  of  Japan  of  his  day,  writing  from  the 
spot  in  1613,  thus  describes: — "Their  horses  are  not  tall,  but  of  the 
size  of  our  middling  nags,  short  and  well  trussed,  small  headed,  and  very 
full  of  mettle,  in  my  opinion  far  exceeding  the  Spanish  jennet."  My 
.  friend  Mr.  Oliphant,  in  his  interesting  narrative  of  Lord  Elgin's  Mission, 
confirms  this  statement,  and  gives  the  following  curious  account  of  the 
manige  of  a  people  as  numerous  as  ourselves,  and  of  whom,  for  250  years, 
we  have  known  nothing  but  their  lacquer-ware  and  curious  porcelain : — 
"  As  Lord  Elgin  had  not  yet  seen  much  of  the  town,  I  accompanied  him 
on  shore  on  another  tour  of  exploration.  In  the  course  of  our  walk  we 
came  to  a  large  enclosure,  and  on  entering  it  found  fifteen  or  twenty  men 
on  horseback,  galloping  and  curveting  about  a  considerable  area,  appa- 
rently used  as  a  riding  school.  This,  we  understood,  was  the  constant 
VOL.  IV.  C 
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aflernoon  amusement  of  the  ( young  bloods '  of  Nagasaki.  They  were  all 
men  of  fortune  and  family,  princes  and  nobles  bf  the  land,  And  this  Was 
their  RotteU-roW.  They  rode  fiery  little  steeds,  averaging  about  fcrtirtfcen 
hands  in  height,  and  took  a  delight  in  riding  full  gallop,  fend  pulling  Up 
short,  after  the  favourite  manner  of  Arabs.  The  saddles  Were  constructed 
on  the  same  principle  as  they  are  in  China,  but  with  less  padding.  iThe 
stirrup-leathers  were  short,  and  the  stirrups  like  huge  slippers,  made  of 
lacquer.  The  bit  was  powerful,  and  the  reins  made  of  muslin,  but  strong 
notwithstanding.  When  w£  appeared  two  or  threfe  good-looking  young 
tneti  pulled  tip  near  us,  and  most  good-naturedly  pressed  theft  upon  us. 
I  took  a  short,  uncomfortable  gallop  upon  one  With  a  propensity  to  kick, 
and  was  glad  soon  to  relinquish  him  to  his  smiling  oWner.  We  Were 
touch  struck  with  the  gentlemanlike  and  unconstrained  bearing  of  these 
young  men,  who  evidently  wished  to  show  us  all  the  civility  In  their 
power." 

From  all  the  facts  now  detailed,  the  great  probability  seems  to  be,  that 
in  many  countries  there  existed  distinct  races  of  the  Wild  horse,  which,  in 
due  time,  their  respective  inhabitants  reduced  to  servitude.  Scattered 
over  the  greater  part  of  the  Old  World,  and  consisting  of  Widely-different 
varieties,  and  considering  the  extremely  rude  state  of  the  intercourse,  and 
more  especially  of  maritime  intercourse,  of  the  early  nations,  most  of 
whom  were  even  ignorant  of  each  other's  existence,  it  is  difficult  even  to 
imagine  that  all  the  horses  of  the  world  were  derived  from  one  single 
stock.  Neither  the  Hindus  o*  Arabs  had  carried  their  horses  to  the 
islands  of  the  Malay  Archipelago,  although  they  communicated  to  them 
their  religions  and  a  verv  considerable  portion  of  their  languages.  The 
Malays  and  Javanese  did  not  succeed  in  conveying  their  horses  to  the 
islands  of  the  Pacific,  although  they  did  a  considerable  portion  of  their 
languages.  Close  to  them  was  the  Philippine  group,  and  to  the  inhabitants 
of  this  they  communicated  a  considerable  portion  of  their  languages,  and 
even  a  smack  of  their  religion;  but  it  remained  to  the  Spaniards  td 
bestow  the  horse  Upon  them.  The  large  and  fertile  island  of  Formosa  is 
but  eighty  miles  distant  from  the  populous  coast  of  ChinA,  but  the 
Chinese  had  never  occupied  it  Until  Europeans  showed  them  the  Way  to 
it  only  two  centuries  ago.  They  have  eve*  since  then  occupied  it,  colo- 
nised it,  and  drawn  large1  resources  from  it,  but  down  to  this  day  have1 
not  Introduced  the  horse. 

Attempts  have  been  often  made  to  trace  the  first  domestication  of 
the  horse  to  a  particular  country,  but  the  inquiry  seems  to  me  an  idle 
and-unnecessary  one.  Wherever  the  horse  existed  in  Its  Wild  state,  it 
would  very  easily  be  dotnesticated,  and,  consequently,  in  many  different 
and  independent  localities.  It  was  not  found  domesticated  in  America, 
or  Australia,  or  the  Isles  of  the  Pacific  Ocean,  because  in  these  parts  of 
the  world  it  did  not  exist  in  th6  wild  state,  and,  in  a  rude  state  of  society, 
it  could  not  possibly  have  been  conveyed  to  them  from  countries  in  which 
it  was  indigenous.  The  case  was  different  With  the  dog:  it  existed,  most 
probably,  in  all  the  countries  in  question  in  the  wild  state,  and  was  conse- 
quently found  in  the  domesticated  state  in  all  of  them. 

The  era  of  the  first  domestication  of  the  horse  inust  have  been  Very 
remote  indeed,  for  it  required  but  rt  very  small  amount  of  civilization  in 
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the  men  who  achieved  it.  This  is  sufficiently  proved  by  the  fact  that 
some  of  the  rnde  tribes  of  America  had,  within  fifty  years  of  the  discovery 
of  the  New  World,  domesticated  the  horse,  already  become  wild, — and 
that  they  have  ever  since  continued  to  make  use* of  it;  and,  by  so  doing, 
have  been  able  to  maintain  a  rude  independence,  assuming,  in  some  degree, 
the  nomadic  habits  of  Arabs  and  Tartars. 

The  domestic,  but  not  the  wild  or  the  feral  horse,  is  a  frequent  subject 
of  representation  on  the  monuments  of  Egypt,  estimated  to  be  of  an 
antiquity  of  some  forty  centuries ;  but  this  is  very  for  from  carrying  us 
bock  to  the  first  domestication  of  the  horse,  for  when  the  Egyptian  sculp- 
tures and  paintings  were  executed,  the  Egyptians  were  in  possession  of 
many  of  the  useful  arts,  and  had  even  invented  letters, — were,  in  fact,  an 
ancient  civilised  people — and,  for  aught  we  know  to  the  contrary,  the 
horse  may  have  been  domesticated  in  Egypt  four  thousand  years  before 
the  time  in  which  it  was  represented  on  its  monuments.  If  this  reasoning 
be  valid,  the  probability  is  that  the  horse  was  domesticated  just  as  early 
in  othe*  parts  of  the  Old  World,  from  the  British  islands  to  Japan,  as  it 
was  in  Egypt* 

Hie  first  use  to  which  the  horse  would  be  put  must  have  depended  on 
the  characters  of  the  people  and  country  in  which  it  was  domesticated. 
Riding  must  have  been  the  first  use  to  which  it  Was  put,  for  it  is  not 
easy  to  suppose*  that  it  would  have  been  tamed  and  broken  in  without 
having  been  mounted.  The  purposes  to  which  it  would  be  used  would  be 
toarj  travel,  and  pleasure.  It  is  only  in  very  advanced  periods  of  society 
that  it  is  applied  to  agricultural  and  other  useful  labours.  In  this  it  is 
anticipated  or  superseded  by  the  ox  in  most  countries,  and  by  the  ox  in 
conjunction  with  the  buffalo  in  others.  It  is  only  in  very  ^advanced 
periods  of  Society  that  it  is  used  for  draught,  and  this  chiefly  in  modern 
Europe— a  matter,  however,  which  seems  to  be  in  some  measure  deter- 
mined by  the  superior  size,  weight,  and  strength  of  the  races  of  this  part 
of  the  world.  Throughout  all  Asia,  and  indeed  throughout  the  whole  of 
Eastern  Europe,  the  horse  is  nearly  unknown  for  draught,  either  in  plough 
or  carriage,  while  with  ourselves  it  has  justly  superseded  the  slow  and 
heavy  ox-*— clear  evidence  of  a  superior  intelligence  and  civilization. 

In  the  ancient  monuments  of  Egypt,  the  horse  is  almost  always  seen  in 
draught  only— a  pair  drawing  a  two-wheeled  chariot,  with  a  pole,  in  the 
manner  of  a  curricle.  A  pompous  display  would  seem  to  have  been  the 
only  object.  One  or  two  samples  only  occur  of  a  man  on  horseback,  and 
then  sitting  not  astride,  but  sideways,  without  bridle  or  saddle,  and  in 
mere  frolic.  But  in  due  time  th6  Egyptians  had  a  cavalry,  for  when  the 
king  of  Egypt  pursued  the  Israelites,  after  their  escape  from  bondage,  he 
did  so  with  horsemen  as  well  as  With  chariots,  and  this  is  supposed  to 
have  happened  about  1500  years  before  the  birth  of  Christ.  The  ancient 
Britons  had  their  war  chariots,  while  Gauls,  Numidians,  and  other  contem- 
poraries not  mote  advanced,  had  cavalry,'  but  not  chariots.  Whether 
cavalry  or  chariots  were  used  in  war  was  probably  a  matter  of  chance.  I 
may  here  remark,  that  the  mere  Capacity  to  construct  a  wheel  carriage, 
however  rude,  is  a  fact  which  shows  that  hi  the  days  of  Julius  Cassar  we 
were  not  sttch  arrant  saVages  as  we  have  been  sometimes  represented.  We 
had  not  only  the  skill  to  construct  chariots,  but  even  to  arm  them  with 
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iron  scythes.  The  iron,  no  doubt,  must  have  been  rather  scarce,  for  we 
used  it  at  the  same  time  as  our  only  money,  and  probably  valued  it  as 
highly  as  the  Roman  conquerors  did  silver. 

So  much  for  the  origin  of  the  horse,  and  I  may  now  offer  a  brief  com- 
parison of  his  utility  to  man  in  the  work  of  labour,  as  compared  with 
that  of  other  domesticated  animals,  a  fuller  account  of  which  must,  how- 
ever, be  delayed  for  another  opportunity.  The  camel,  unsuited  for 
draught,  is  the  beast  of  burden  of  the  desert  and  of  dry  lands.  It  is 
wholly  unfit  for  wet  soils,  and  for  countries  with  periodical  rains:  in  the 
mud  it  slips,  flounders,  falls,  and,  lacerating  the  ligaments  of  the  hip-joint, 
never  rises.  It  is,  perhaps,  the  only  quadruped  that  cannot  swim.  In  a 
civilized  country,  with  good  roads,  it  would  not  be  maintained  at  all,  and 
it  must  be  pronounced  to  be  the  beast  of  burden  of  the  barbarian  only. 
So  delicate  is  its  constitution  that  in  the  Affghan  wars  it  has  been  esti- 
mated that  50,000  of  them  perished. 

The  services  of  the  elephant  are,  at  the  utmost,  limited  geographically 
to  some  thirty  degrees  from  the  equator,  and  are  indeed  unknown,  except 
in  India  and  the  countries  between  it  and  China.  Even  in  India  the  cold 
is  so  little  congenial  to  it,  that  it  is  only  by  degrees  it  can  be  moved 
northwards  with  safety.  Although  preferring  the  plain,  the  elephant 
climbs  hills  and  precipices  with  a  success  little  to  be  looked  for  from  its 
huge  bulk  and  unwieldy  form. 

Yet,  although  the  native  of  a  warm  climate,  Hannibal  succeeded  in 
taking  a  number  across  the  Alps,  a  fact  which  may  lead  us  to  suspect 
that  his  passage  was  an  enterprise  less  arduous  than  is  generally  imagined. 
Of  the  number  of  thirty-seven  which  he  brought  into  Italy,  one  only, 
however,  survived  the  first  battle,  for  even  in  the  plain  a  heavy  fall  of 
snow  had  taken  place  which  destroyed  them.  But  the  elephant,  although 
a  floundering  and  awkward  swimmer,  is  a  bold  one,  and  swims  across  the 
Ganges  and  the  Jumna  without  difficulty.  One  is  therefore  surprised  to 
find  the  difficulty  which  Hannibal  encountered  in  transporting  them  over 
so  comparatively  small  a  stream  as  the  Rhone.  The  elephants,  however, 
were  African,  a  distinct  species  from  the  Asiatic,  and  the  natives  of  a 
higher  latitude  and  a  drier  country  than  the  inter-tropical  parts  of  India 
and  its  neighbourhood,  the  country  of  the  Asiatic  elephant ;  and  this  may 
possibly  account  for  their  antipathy  to  the  water,  and  their  capacity  to 
sustain  a  degree  of  cold  which  enabled  them  to  be  taken  across  the  Alps — 
implying  a  cold  under  which  the  elephants  of  Chittagong,  Burma,  Siam, 
and  Ceylon  would  have  quickly  perished. 

The  elephant,  naturally  a  timid  and  cautious  animal,  never  could  have 
been  of  much  service  in  war:  had  it  possessed  courage  equal  to  its  bulk 
and  strength,  it  would,  of  course,  have  trodden  down  whole  battalions. 
But  it  is  formidable  only  to  the  eye,  while  it  is  itself  a  huge  target  to  be 
shot  at.  To  ride  it  for  any  distance  is,  at  least,  a  very  severe  exercise, 
for,  although  it  has  no  other  pace  than  a  walk,  the  jolting  of  that  walk  is 
equal  to  that  of  a  carriage  without  springs,  on  what  the  Americans  call 
"  a  corduroy  road."  I  have  never  heard  of  the  elephant  being  employed 
for  draught  except  in  Ceylon,  where  one  is  yolked  to  a  huge  car  for  haul- 
ing materials  for  the  construction  of  roads  and  other  public  works.  In 
towns,  and  on  frequented  highways,  the  elephant,  from  his  unwieldy  size 


Digitized  by  LjOOQIC 


FOB  M1LITABY  AND  OTHER  PURPOSES.  21 

and  uncouth  form,  becomes  a  public  nuisance,  and  it  may  safely  be  anti- 
cipated that,  with  good  roads,  its  use  will  eventually  be  discontinued. 

*  The  horse  is  the  universal  hero  of  labour,  suited  for  all  kinds  of  work, 
and  for  their  performance  in  every  climate.  His 'almost  exclusive  employ- 
ment in  labour  is  in  itself  evidence  of  a  high  civilization.  With  ourselves, 
by  careful  breeding,  we  have  been  able  to  produce  races  adapted  to  every 
assignable  purpose — some  that  can  draw  three  times  as  much  as  the 
elephant  can  carry,  and  some  that  are  fleeter  than  the  antelope.  He  is 
the  only  animal  that  enters  the  field  of  battle  with  us.  He  even  partakes  of 
"  the  rapture  of  the  strife,"  and  without  him  no  great  decisive  battle  could 
be  fought,  or,  in  fact,  ever  has  been  fought.  "  The  glory  of  his  nostrils  is 
terrible.  He  paweth  in  the  valley  and  rejoiceth  in  his  strength.  He 
hurries  on  to  meet  the  armed  men, — he  mocketh  at  fear, — he  turneth  not 
his  back  from  the  sword.  The  quiver  rattleth  against  him — the  glittering 
spear  and  the  shield.  He  swalloweth  the  ground  with  fierceness  and  rage; 
neither  believeth  he  that  it  is  the  sound  of  the  trumpet  calling  a  retreat. 
He  saith  among  the  trumpets,  On — on!  and  he  smelleth  the  battle  afar  off, 
and  heareth  the  thunder  of  the  captains  and  the  shouting."  That  passage, 
as  you  all  know,  is  taken  from  the  Book  of  Job.  I  cannot  help  thinking 
that  the  animal  so  well  described  in  it,  with  glory  in  his  nostril,  and 
pawing  with  impatience  for  the  charge,  must  have  been  no  other  than  a 
true  Arab.  In  fact,  the  scene  of  the  Book  of  Job  is  laid  in  Edom  or 
Iduniea,  which  is  now,  and  always  has  been,  a  portion  of  Arabia,  although 
in  contact  with  Syria.  The  patriarch  was  in  reality  a  powerful  Arab 
sheik,  or  independent  prince,  in  possession  of  sheep,  camels,  and  asses,  by 
thousands;  and  the  mention  of  the  sword,  and  the  " glittering  spear," 
implying  a  knowledge  of  malleable  iron,  shows  that  his  subjects  were  by 
no  means  such  barbarians  as  were  the  Mexicans  and  Peruvians  when  first 
seen  by  Europeans.  In  the  enumeration  of  the  Patriarch's  stock,  it  will 
be  seen  that  horses  are  not  named.  Most  probably  they  were  rare  at  the 
time,  and  the  luxury  of  the  chieftains,  and  would  no  more  be  named  than 
their  wardrobe  or  jewelry  and  trinkets. 

You  will  have  observed,  that,  in  the  passage  I  have  quoted  from  the 
Book  of  Job,  I  have  omitted  that  part  of  the  description  of  the  horse  which 
makes  his  neck  to  be  "  clothed  in  thunder."  It  is  now  considered  to  be  a 
mistranslation,  for  it  appears  that  the  same  word  signifies  in  the  Hebrew 
"  thunder"  and  a  "horse's  mane."  The  translation  ought  to  have  been 
"  flowing  mane."  The  interjection,  "  Ha  I  ha !"  too,  appears  to  be  a  mis- 
take, for  that  simply  expresses  wonder  or  surprise,  which  is  by  no  means 
consonant  with  the  feeling  attributed  to  the  horse  at  the  moment  of  action. 
It  ought  to  have  been,  "let  us  advance,"  or,  "  let  us  go  on."  These  cor- 
rections of  our  version  we  owe  to  M.  Ernest  Kenan,  a  distinguished 
French  Orientalist,  to  whose  translation  of  the  Book  of  Job  my  attention 
was  directed  by  my  learned  and  accomplished  friend  the  Dean  of  St.  Paul's. 

A  comparison  of  the  powers,  for  labour,  of  the  different  animals  which 
man  has  employed  to  assist  him,  is  not  only  a  subject  of  rational  curiosity, 
but  one  that  throws  a  broad  light  on  the  condition  and  progress  of  society. 
These  are  the  dog,  the  ox,  the  buffalo,  the  horse,  the  ass,  the  elephant,  and 
the  llama. 

According  to  Captain  Lyon,  quoted  by  Sir  John  Richardson,  an  Esqui- 
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maux  dog  will  draw  in  a  sledge  a  load  of  160  pounds,  going  at  the  rate  of 
a  mile  in  nine  minutes,  or  near  seven  miles  an  hour.  An  English  dray- 
horse  will  easily  draw  a  ton  on  a  good  road,  going  however  at  not  moft 
than  the  rate  of  three  miles  an  hour.  In  this  ease,  the  draught  power  of 
the  horse  is  equal  to  that  of  fourteen  dogs,  while  the  pace  of  the  dog  is 
nearly  seven  times  that  of  the  horse ;  but  the  dog  must  have  ioe  or  frozen 
snow  to  travel  over.  On  an  ordinary  road,  he  would  probably  be  oyer* 
draughted  with  a  load  of  twenty-five  pounds,  while  his  speed  would  hardly 
equal  that  of  the  horse.  In  this  oase  it  would  take  ninety  dogs  to  equal 
one  horse,  and  the  cost  of  keeping  them  would  be  as  great  as  that  of 
keeping  four  packs  of  fox-hounds. 

In  India  it  has  been  ascertained  that  the  average  burden  of  an  ass  is 
100 lbs. j  of  a  bullook  or  mule,  200 lbs.;  of  a  camel,  400 lbs.;  and  of  an 
elephant,  800  lbs.  One  elephant,  then,  is  equal  to  two  camels,  to  four 
bullocks  or  mules,  and  to  eight  asses.  The  respective  merits  of  these 
animals  as  beasts  of  burthen  cannot  however  be  measured  by  their  mere 
capacity  for  bearing  a  load.  The  first  cost  of  the  elephant,  for  example, 
is  ten  times  that  of  a  camel,  and  his  keep  costs  as  much  as  that  of  eight 
camels.  This  is  indeed,  in  some  measure,  compensated  by  the  better  con- 
stitution and  higher  longevity  of  the  elephant,  whose  length  of  life  is  full 
ten  times  that  of  the  camel-— equal,  indeed,  to  that  of  man  himself;  that 
is,  three  score  and  ten,  or  even  four  score.  Had  his  Ike,  I  may  add,  been 
proportioned  to  his  bulk,  it  ought  to  have  been  a  great  deal  longer,  for  it 
has  been  ascertained  that  the  average  weight  of  an  Indian  elephant  is 
equal  to  that  of  twenty-four  men,  each  of  ten  stone,  or  to  a  subaltern  and 
his  whole  section  of  light  infantry. 

In  Thibet,  but  there  only,  a  variety  of  large  sheep  is  used  as  a  beast  of 
burden,  although  it  might  well  be  supposed  that  its  own  immense  double 
fleece  would  be  an  all-sufficient  load  for  it.  In  the  New  World  there  is 
but  one  beast  of  burden,  the  llama,  a  diminutive  species  of  camel,  by  the 
structure  of  his  foot  and  by  his  constitution  fit  only  for  mountain  regions. 
His  average  load  is  sixty-five  pounds.  One  camel  of  the  Old  World,  then, 
is  equal  to  six  of  the  New.  It  will  appear,  from  the  facts  now  stated,  that 
an  English  dray-horse,  on  a  good  road,  will  draw  the  united  burdens  of 
two  elephants,  one  camel,  and  five  oxen.  His  power  of  transport  is  supe- 
rior to  that  of  five  of  the  best  camels  that  Arabia  «ver  produced,  and  to 
that  of  thirty -four  of  the  camels  of  the  New  World. 

For  riding,  the  superiority  of  the^iorse  is  equally  great.  The  elephant, 
his  only  pace,  walking,  will  travel  at  the  rate  of  four  miles  an  hour,  but  it 
would  distress  him  greatly  to  continue  it  for  twenty  miles.  It  would  take 
him  five  hours  to  perform  this  journey,  which  the  horse  would  perform  in 
one  hour.  Of  the  domestic  animals,  the  dromedary,  or  common  camel,  is 
the  one  that  in  speed  approaches  the  nearest  to  the  horse,  and  its  pace  is 
probably  equal  to  about  one-half  that  of  the  horse.  The  messenger  camel 
will  travel,  it  is  said,  one  hundred  miles  in  twenty-four  hours;  but  an 
English  blood-horse  has  been  known  to  perform  a  journey  of  double  that 
distance  within  the  same  time.  But  in  the  case  of  the  camel,  the  pace  is 
•<  a  killing"  one;  not  to  the  animal,  but  to  the  man;  for  it  is  said  that  the 
life  of  the  professional  camel-rider,  the  Shuter  Rnwar  of  the  Persians,  does 
not  exceed  five  years'  duration. 
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But  the  horse  has  been  at  length  surpassed,  although  by  no  means 
supeneded-^-indeed,  in  no  degree  even  displaced,  for  it  has  inoreased  in 
number— rby  a  new  power.  A  few  years  ago,  a  meritorious  operative,  a 
heaven-born  engineer,  invented,  almost  created,  a  machine,  which  in  speed 
eolipses  Eclipse,  and  leaves  Flying  Ghilders  "  nowhere,11— which  can  draw 
with  ease  the  load  of  a  thousand,  or,  if  need  were,  of  ten  thousand 
elephants,  and  which,  in  one-fourth  part  of  the  time,  without  fatigue  to 
itself  or  to  the  rider,  can  perform  the  feat  which  saved  Turnings  neck  by 
proving  an  alibi.  That  machine  is  now  at  work  in  the  native  country  of 
the  slow  camel  and  slow  ant  ponderous  elephant,  a  creditable  tribute  to 
George  Stephenson  and  the  nineteenth  century.  The  son  of  this  man  of 
genius,  almost  the  equal  of  his  father,  was  lately  laid  in  the  spot  which 
Nelson  thought  was  equivalent  to  a  dukedom.  Perhaps  yon  will  be  of 
opinion  that  the  remains  of  the  father  ought  in  justice  to  repose  alongside 
those  of  the  son  1 

I  have  now  but  a  few  words  to  add,  on  the  supply  of  the  English  breed 
of  horses  for  cavalry  purposes.  The  English  horse,  like  the  Englishman 
himself,  is  a  thorough  mongrel,  and  as  the  horse  has,  beyond  all  question, 
improved  by  crossing,  we  may  safely  oonolude  that  the  being  has  suffered 
no  detriment  by  it,  that  has  produced  a  Shakespeare  and  a  Milton,  a 
Chatham  and  a  Burke,  a  Watt  and  a  Stephenson,  a  Marlborough  and  a 
Wellington,  a  Blake  and  a  Nelson,  and  which  will  assuredly  produce  their 
equals  whenever  their  country  shall  have  need  of  their  service. 

We,  who  formerly  imported  all  our  best  horses,  are  now  the  only  people 
who  expert  good  ones,  and  we  supply  all  nations  that  have  sense  and 
ability  to  buy.  I  have  looked  at  our  export  of  horses  for  the  last  year 
for  which  the  public  accounts  are  made  up,  and  find  the  number  exported 
to  have  been  1,574,  and  their  oustom-house  value  to  have  been  £117,422. 
France  had  out  of  these  755,  and  Belgium  and  Germany  611.  I  suspect 
that  the  officers  of  Her  Majesty's  Customs  are  not  good  judges  of  the  value 
of  a  horse,  for  the  valuation  of  those  furnished  to  France  was  short  of 
£50,000,  or  at  the  average  of  £66  a  head,  which  is  much  too  low  a 
valuation,  for  I  have  every  reason  to  believe  that  one  of  the  horses 
exported  was  the  "  Flying  Dutchman"  (of  whom  it  never  could  be  said 
that,  like  his  namesake,  "  he  was  nowhere"),  which  was  sold  to  the  French 
for  the  sum  of  £5,000.  It  is  certain  that  we  have  turned  the  tables  on 
the  French  since  the  time  of  Charles  II.,  when  a  Frenchman  was  the 
master  of  his  Majesty's  riding-school,  and  pronounced  by  old  Evelyn  to  be 
the  first  judge  of  a  horse  in  Europe. 

Wherever  the  Anglo-Saxon  race  has  settled,  the  improved  English 
horse  has  been  introduced,  and,  wherever  climate  and  pasture  have  been 
favourable,  with  success.  India,  which  has  most  need  of  the  cavalry 
horse,  is  not  one  in  which  the  introduction  of  the  English  horse  has  been 
most  successful.  A  great  stud  has  existed  in  Bengal  for  sixty  years, 
without  ever  having  been  equal  to  furnish  even  a  sufficient  supply  for 
the  European  cavalry  of  that  government.  The  stud  of  Madras,  situated 
on  the  table-land  of  Mysore,  is  upon  a  far  more  rational  and  economical 
scale  than  that  of  Bengal,  consisting!  only  of  Arab  sires.  The  grasses  of 
India  are  neither  abundant  nor  nutritious ;  the  plain  proof  of  which  is, 
that  the  flesh  of  no  mere  grass-fed  animal  is  fit  for  the  table,  that  of  the 
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stall-fed  animals  alone  being  so.  But,  even  were  the  conditions  more 
favourable  for  breeding  than  they  are  in  India,  studs  are  not  among  the 
establishments  which  it  is  within  the  legitimate  province  of  any  govern- 
ment to  maintain. 

After  the  United  States  of  America,  which  in  breeding  the  English 
horse  stands  next  to  England  itself,  the  most  eminent  success  has  attended 
its  rearing  in  the  Cape  of  Good  Hope  and  Australia.  The  Cape  farmer, 
who  used  to  drive  his  produce  to  market  at  a  snail's  pace,  with  a  team  of 
sixteen  oxen,  now  does  it  at  a  smart  trot,  with  eight  English- bred  horses 
—a  royal  team ;  in  all  likelihood,  better  cattle  than  those  which  conveyed 
Charles  II  in  state  (some  lovely  Thais  by  his  side)  from  Whitehall  to  the 
City.  The  success  has  been  still  greater  in  Australia,  where  the  pastures 
are  more  spacious  and  the  grasses  moreviutritious.  In  the  course  of  the 
year  1858,  the  Australian  colonies  furnished  for  the  Indian  Cavalry  2,563 
horses,  at  the  average  price,  on  the  spot,  of  80/.  a  head,  and,  when  landed 
in  India,  at  from  80/.  to  90/.;  being  a  smaller  price  for  a  better  horse  than 
that  supplied  by  the  Government  stud. 

Here,  then,  we  find  a  country  which,  seventy  years  ago,  had  not  only  no 
horse,  but  no  native  animal  more  respectable  than  a  kangaroo,  the  brain 
of  which,  the  great  naturalist  Mr.  Owen  tells  us,  is  of  no  higher  order 
than  that  of  a  reptile,  exporting  more  horses  than  England  itself,  and 
adding  their  value  to  five  millions1  worth  of  sheep's  wool  and  twelve 
millions'  worth  of  gold.  Two  generations  ago  its  population  consisted  of 
a  few  savages,  the  very  lowest  in  the  scale  of  humanity,  and  now  its 
inhabitants  are  Anglo-Saxons,  amounting  to  near  a  million.  A  century 
hence,  this  continent  of  the  Antipodes  will  contain  more  people  than 
the  United  Kingdom  now  does ;  and,  unless  they  differ  greatly  from 
their  progenitors,  they  will  be  meditating  the  conquest  of  the  whole  Indian 
and  Philippine  archipelagos,  giving  law  to  China  and  Japan,  and  quarrel- 
ing with  New  Zealand — by  this  time  as  crowded  with  ambitious  Anglo- 
Saxons  as  itself. 
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Friday,  February  24th,  1860. 
Major-General  Sir  R.  J.  DACRES,  R.A.  K.C.B.,  in  the  Chair. 


THE  CAMPAIGN  OF  MARENGO. 
By  Lt.-Col.  E.  HAMLEY,  R.A.,  Staff  College,  Sandhurst. 

Weighted  with  all.  the  cares  of  revolutionary  France — suppressing 
factions,  restoring  public  credit,  forming  an  administration,  developing  the 
internal  resources  of  the  land,  controlling  the  movements  of  her  armies, 
and  negotiating  with  the  powers  of  Europe— it  was  amid  such  occupations 
that  Napoleon,  at  thirty-one,  after  a  few  months'  experience  of  almost  abso- 
lute rule,  prepared  to  illustrate  the  unsuspected  resources  of  strategy  by  a 
novel  and  startling  application  of  its  principles  in  the  campaign  of 
Marengo. 

Although  in  his  first  Italian  campaign  his  genius  for  war  had  at  once 
appeared  fully  developed — though  he  sprang  on  the  theatre  of  the  world, 
as  Pallas  on  that  of  Olympus,  armed  at  all  points — yet  he  was  then 
wielding  materials  which  he  had  no  share  in  creating;  he  was  directing 
an  army  and  a  system  formed  by  the  necessities  of  the  French  Republic, 
of  which  he  was  himself  only  an  instrument.  Now,  as  First  Consul,  he 
was  responsible  to  his  own  inspirations  alone;  but  his  short  tenure  of 
power  had  afforded  him  no  opportunity  to  remodel  the  system,  and  he  had 
to  make  the  best  of  it  as  it  lay  ready  to  his  hand.  It  was  not  till  the  days 
of  the  Empire  that  he  wadfenabled  to  execute  his  vast  designs  with  instru- 
ments formed  and  chosen  by  himself;  when  the  world  beheld  the  extra- 
ordinary spectacle  of  a  great  country  bending  all  its  resources,  its  wealth, 
its  men,  and  its  materials,  to  the  purposes  of  war,  at  the  direction  of  the 
greatest  military  genius  in  existence. 

While  Napoleon  had  been  in  Egypt,  lured  thither  by  his  dream  of 
Eastern  dominion,  all  the  ground  won  in  Italy  by  his  brilliant  campaign 
of  1796  had  been  recovered  by  the  Austrians.  In  the  beginning  of  May, 
1800,  the  only  French  troops  remaining  in  Sardinia  were  the  garrison  of 
Genoa  under  Massena,  who  were  blockaded  by  25,000  Austrians,  under 
General  Ott  oil  the  land  side,  and  by  Lord  Keith's  squadron  on  the  coast. 
Suchet,  with  the  remainder  of  the  French  army  of  Italy,  had  been  driven 
struggling  out  of  the  Apennines  into  Provence,  and  was  now  holding  the 
frontier  line  of  the  Var  with  14,000  men  against  treble  their  numbers. 
On  his  left,  General  Thurreau  with  4,000  men  occupied,  on  the  French 
side  of  the  Alps,  the  pass  of  Mont  Cenis,  opposite  Turin.  These  were  all 
the  French  troops  in  presence  of  the  enemy.  The  Austrians,  besides  their 
corps  before  Genoa  and  on  the  Var,  held  the  fortresses  south  of  the  Po 
with  considerable  garrisons,  and  had  posted  detachments  opposite  every 
pass  of  the  Alps,  from  the  St,  Gothard  to  Pignerolo.    Their  forces  in 
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Sardinia,  numbering  something  more  than  100,000,  were  thus  extended 
on  a  line,  from  Nice  to  Bellinzona,  of  more  than  two  hundred  miles. 

This  faulty  extension  of  the  Austrians  promised,  to  a  general  who 
should  either  adequately  reinforce  Suohet  on  the  Var  against  their  left,  or 
advance  by  Mont  Cenis  against  their  centre,  a  favourable  opportunity  for 
arresting  the  tide  of  success,  by  throwing  back  a  portion  of  the  enemy's 
line  before  its  dispersed  fractions  could  combine.  But  France  possessed 
no  apparent  means  of  doing  this,  for  her  only  army  was  on  the  Rhine, 
under  Moreau.  Yet  the  idea  which  had  taken  possession  of  Napoleon's 
mind  was  no  less  than  to  attempt,  not  the  repulse,  but  the  destruction  of 
the  Austrian  army  of  Italy,  and,  moreover,  to  accomplish  it  in  time  to 
save  the  garrison  of  Genoa. 

The  first  thing  necessary  was  troops.  In  the  form  of  depots,  reserves  of 
regiments,  conscripts,  and  skeleton-corps  exhausted  by  former  campaigns, 
there  existed,  in  various  parts  of  France,  sufficient  numbers  of  soldiers  to 
farm,  along  with  the  brigades  set  free  by  the  pacification  of  La  Vendee,  an 
army  of  40,000  men.  But  to  assemble  these  openly  would  be  to  place 
Austria  on  her  guard  and  render  them  of  no  avail.  Profound  secresv  was 
therefore  an  essential  condition  of  even  the  promise  of  success;  and  it  was 
essential  also  to  select  for  the  assemblement  a  place  near  the  intended 
point  of  operation. 

North  Italy  is  divided  naturally  into  three  portions,  called  by  strategists 
sones.  The  lowermost,  or  Napoleon's  right,  lies  between  the  sea  and  the 
Apennines,  the  centre  between  die  Apennines  and  Po,  the  left  between  the 
Po  and  the  Swiss  Alps.  Each  of  these  portions  is  isolated  from  the  rest 
by  natural  obstacles,  and  may,  therefore,  include  all  the  chief  operations 
of  a  campaign,  and  the  advantages  of  selecting  either  of  them  might  thus 
be  weighed  separately.  The  limited  space  between  the  Apennines  and 
the  sea  was  favourable  to  the  force  numerically  inferior  to  the  enemy,  as 
Napoleon's  must  be;  moreover,  in  that  mountainous  region  the  superiority 
of  die  Austrians  in  cavalry  and  artillery  was  rendered  nugatory,  while  the 
foot-soldiers  of  the  Republic,  who  had  always  maintained  their  pre-eminence, 
would  fight  on  the  ground  most  favourable  to  the  exercise  of  their  activity 
and  intelligence.  But  successes  here  must  be  slow;  the  Austrians  would 
constantly,  when  pushed  back,  be  reinforced  through  the  passes  of  the, 
Apennines ;  and  in  retiring  they  would  still  cover  the  siege  of  Genoa.  If 
beaten,  however  signal  their  defeat,  they  would  be  driven  along  their 
proper  line  of  retreat  to  the  shelter  of  their  great  fortresses  in  Lombardy. 
Decisive  success  then  was  not  to  be  hoped  for  here,  and  nothing  short  of 
absolute  triumph  would  satisfy  the  aspirations  of  Napoleon. 

In  the  space  between  the  Apennines  and  Po,  three  fortresses,  those  of 
Turin,  Coni,  and  Alessandria,  existed,  each  a  stumbling-block  in  the  path 
of  an  advancing  army.  This,  too,  was  the  centre  of  the  Austrian  line; 
and  the  centre  of  a  line  can  manifestly  be  reinforced  by  the  other  portions 
more  easily  than  either  extremity.  The  fortresses  would  afford  the 
separated  corps  time  to  reassemble;  by  holding  the  passes  of  the 
Apennines  they  would  prevent  Suchet  from  relieving  Genoa,  and,  if 
defeated,  they  would  still,  in  falling  back,  cover  the  siege,  and  would,  as 
in  the  former  case,  retire  on  their  proper  line  of  retreat.  Neither,  then, 
was  a  great  and  swift  success  to  be  hoped  for  here. 
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In  the  remaining  zone,  the  space  between  Switzerland  and  the  Po,  the 
Austrian8,  besides  being  numerically  weakest,  were  most  widely  extended. 
This  then  was  the  weak  point  of  their  line,  for  no  fortresses  existed  on  it; 
but  it  was  also  the  most  difficult  of  attainment,  sheltered  as  it  was  by  the 
Alps,  the  rugged  passes  of  which  seemed  to  forbid  the  passage  of  an  army. 
But  the  Austrian  line  of  retreat,  owing  to  the  geographical  features  of 
North  Italy,  obliqued  from  the  Austrian  centre  and  left  across  their  right 
rear.  If  the  right  could  be  forced  or  turned,  Napoleon  would  place  hinv» 
self  across  that  line  of  retreat,  and  force  them  to  a  battle,  in  which  a 
simple  repulse  would  be  for  them  annihilation.  Here,  then,  lay  the  eon-* 
ditbn  of  success,  the  garden  of  the  Hesperides,  but  guarded  by  a  line  of 
enemies,  whom  a  whisper  of  his  design  would  increase  to  a  host,  and  by  aa 
external  barrier  of  mountain  and  snow  which  seemed  insurmountable. 
But  it  was  a  characteristic  of  Napoleon  to  disregard  all  paths,  except  the 
pre-eminently  decisive  one:  moderate  successes,  whieh  would  have  consti- 
tuted the  glory  even  of  great  men,  could  not  divert  him  from  his  higher 
aim ;  and  having  once  detected,  as  he  always  did,  the  point  where  the 
greatest  result  lay,  he  thought,  henceforth,  only  of  overcoming  the  inter- 
vening obstacles.  All  or  nothing  was  the  condition  on  which  he  played 
his  tremendous  game;  so  many  chances  did  his  genius  accumulate  in  his 
favour,  that  if  he  should  not  win  he  was  still  secure  against  heavy  loss; 
but  with  the  additional  chances  which  fortune,  in  those  earlier  days, 
delighted  to  bring  to  him,  he  always  won. 

He  looked  round  then  to  calculate  his  means  for  the  achievement;  if  to 
all  appearance  insufficient,  nevertheless  a  powerful  genius,  urged  by  a 
powerful  will,  must  make  them  suffice.  All  the  troops  he  could  assemble 
in  France  to  form  the  so-called  army  of  reserve,  40,000  strong,  were  still 
too  few  for  his  purpose.  But  Moreau  was  preparing  to  cross  the  Rhine 
with  180,000  men  to  attaok  Kray;  if  Moreau  should  be  successful,  he 
could  spare  a  reinforcement  for  Italy ;  and  that  he  might  be  successful, 
Napoleon  suggested  for  him  a  plan  of  campaign  at  onoe^audaoious  and 
prudent,  which,  executed  by  its  contriver,  would  have  been  immediately 
and  signally  decisive.  But  the  genius  of  Moreau  differed  from  the  genius 
of  Bonaparte;  of  a  cold  and  prudent  resolution,  no  enthusiasm  nor  heroio 
greediness  of  glory  excited  him  to  risk  a  hazardous  throw.  He,  too,  had 
his  plan,  in  the  excellence  of  which  he  put  his  faith — less  brilliant,  more 
cautious,  and  apparently,  though  not  really,  more  prudent;  and  Napoleon's 
sagacity  leading  him  to  recognise  the  trutn,  that,  where  so  much  depends 
on  execution  as  in  war,  a  plan  should  be  executed  by  him  who  conceives 
it,  he  relinquished  his  own  design,  and  Moreau  was  left  to  the  development 
of  his  cherished  idea. 

Over  the  St.  Gothard  and  the  Simplon,  the  two  St.  Bernards  and 
Mont  Cenis,  there  were,  in  those  days,  no  roads,  but  only  rugged  paths, 
where  mules  toiled  upward,  and  slid  and  scrambled  downward,  in  single 
file.  Switzerland  had  been  for  two  years  occupied  by  the  French,  and  all 
these  passes  were  therefore  available.  The  St.  Gothard  was  reserved  for 
Moncey,  who  was  to  bring  the  corps  from  the  Rhine — it  remained  to 
choose  the  point  for  the  passage  of  the  army  of  reserve.  That  point  must 
be  such  as  to  combine  the  advantages  of  affording  the  greatest  facility  to 
the  real  design,  and  giving  a  false  impression  to  the  enemy.     The  design 
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was  to  unite  with  Moncey  at  Milan,  and  from  thence  to  cross  the  l?o. 
Napoleon  was  resolute  to  grasp  the  whole  Austrian  army,  by  interposing 
between  it  and  its  great  fortresses  behind  the  Mincio.  Ott's  corps  besieg- 
ing Genoa  would,  if  compelled  to  fall  back  by  the  approach  of  the  French, 
retire  across  the  Po  at  Piacenza;  Napoleon  must  therefore  interpose  not 
higher  up  the  stream  than  Piacenza,  or  Ott's,  and  perhaps  other  corps, 
would  elude  his  grasp.  Milan,  then,  was  his  aim,  as  being  the  nearest 
point  to  Piacenza  where  he  could  unite  with  Moncey ;  but,  while  directing 
his  march  thither,  he  must  conceal  it  as  long  as  possible  from  the  Austrian 
commander,  who  might  otherwise  anticipate  him  by  the  right  bank  at 
Piacenza,  or  intercept  his  own  communications  with  France.  Now  the 
St.  Bernard  pass  leads  upon  Ivrea,  where  the  road  branches — one  branch 
goes  to  Milan,  one  to  Turin.  This  fact,  insignificant  perhaps  to  the 
uninstructed  eye,  decided  the  line  of  march  of  the  army.  Once  arrived 
at  Ivrea,  the  advanced  guard  should  move  towards  Turin,  while,  behind 
the  screen  of  its  extended  front,  and  covered  by  the  Po,  the  army  should 
advance  on  Milan. 

This  plan  had  been  matured  some  time  before  it  was  put  in  operation ; 
and  during  April  the  troops  were  moving  on  the  point  of  assemblement. 
That  point  was  Lausanne,  one  march  from  the  foot  of  the  St.  Bernard. 
But  that  point,  as  before  said,  must  be  carefully  concealed,  and  Napoleon  di- 
verted attention  from  it  with  the  careful  craft  which  formed  one  element  both 
of  his  character  and  of  his  success,  and  which  seemed  to  partake  both  of  little- 
ness and  greatness — little  in  its  dissimulation,  great  in  its  sustained  energy 
and  its  contribution  to  a  grand  result.     He  gave  out,  with  great  ostentation, 
that  there  was  to  be  an  Army  of  Reserve,  and  that  it  was  to  assemble  at 
Dijon,  for  he  thought  it  far  safer  to  give  the  spies  a  wrong  direction,  than 
to  attempt  altogether  to  hide  the  traces  of  his  design.     Dijon  might  be 
supposed  to  be  a  convenient  place  from  whence  to  reinforce  the  army  of 
the  Rhine;  it  was  therefore  declared  by  messages  to  the  legislative  body 
and  the  senate,  by  decrees,  by  publication  in  the  newspapers,  and  by 
intimations  of  all  kinds,  that  the  point  of  concentration  of  the  army  of 
reserve  was  Dijon.     Thither  flocked  the  spies  and  scouts,  who  beheld 
there,  in  the  beginning  of  April,  a  staff  without  an  army,  and  in  the 
course  of  the  month  a  body  of  a  few  thousand  conscripts  and  retired 
soldiers,  many  of  them  maimed,  whom  Napoleon  ostentatiously  reviewed. 
Then  the  sagacious  spies,  concluding  that  they  had  seen  through  the 
transparent  deceit  of  the  First  Consul,  published,  in  all  directions,  their 
discovery  of  the  fact,  that  the  Army  of  Reserve  was  a  phantom.    It  was 
believed  in  "Vienna,  in  London,  even  in  Paris  ;  Europe  was'  filled  with 
derision  at  the  absurdity,  and  its  capitals  exhibited  everywhere  caricatures 
on  the  subject,  one  of  which  represented  a  small  boy,  and  an  invalid  with 
a  wooden  leg,  under  which  was  written  "  Bonaparte's  Army  of  Reserve." 
Enemies  and  spectators  enjoyed  the  joke,  while  through   France  were 
marching,  by  devious  routes,  converging  on  the  destined  point,  the  men 
who  were  to  win   Italy  at  Marengo.     Passing  in  small  bodies,  they 
attracted  no  attention ;  and,  as  their  destitution  was  extreme,  they  found 
at  one  town  shoes  awaiting  them,  at  another  coats,  at  a  third  new  muskets, 
but  at  no  one  place  stores  of  sufficient  magnitude  to  excite  suspicion. 
These  arrangements  all  resulted  from  the  forethought  of  the  First  Consul  > 
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whose  irrepressible  energy  forced  itself  into  the  minutest  details  of  the 
project. 

The  army  assembled  at  Lausanne  unsuspected.  The  guns,  with  their 
equipments,  came  from  the  arsenals  of  Auxonne  and  Besa^on,  where 
they  were  supposed  to  be  prepared  for  the  army  of  the  Khine.  Berthier  was 
the  nominal  commander,  though  all  the  orders  issued  from  Napoleon,  who 
arrived  on  the  13th  of  May,  and  received  the  report  of  General  Marescot, 
an  engineer,  who  had  been  dispatched  to  reconnoitre  the  passes.  He  was 
impressed  with  the  grandeur  of  those  tremendous  solitudes,  and  talked  of 
the  glaciers  and  avalanohes ;  but  Napoleon,  intent  upon  one  thought, 
asked  him  but  one  question,  "Is  it  practicable?"  "Yes,"  was  the 
answer,  "  but  with  extreme  difficulty."  "  Let  us  start,  then,"  said  the 
First  Consul.  He  had  that  day  been  notified  that  Moncey,  detached  with 
15,000  men  from  the  army  of  the  Rhine,  was  moving  through  Switzer- 
land towards  the  St.  Gothard.  The  troops  had  ample  supplies.  In  the 
departments  of  the  Rhone,  two  million  rations  of  biscuit  had  been  made, 
two  hundred  thousand  of  which  had,  with  much  parade,  been  forwarded 
to  Toulon  for  the  garrison  of  Genoa,  whilst  the  remainder  was  secretly 
conveyed  up  the  Rhone  to  Geneva.  Each  soldier  carried  six  days'  rations; 
corn,  oats,  and  brandy  in  immense  quantities  had  been  collected  between 
Geneva  and  the  foot  of  the  Alps,  whither  live  cattle  in  sufficient  numbers 
had  also  been  driven.  No  cause  of  delay  remained,  and  the  army  begun 
it*  march  at  once  in  a  succession  of  divisions,  the  advanced  guard  being 
under  Lannes,  afterwards  one  of  the  most  famous  marshals  of  the  Empire, 
and  always  foremost  in  battle,  till  a  cannon-shot  shattered  him  at  Essling; 
while  the  rear-guard  was  under  Murat,  the  beau  sabreur  and  future  king. 

All  was  clear  as  far  as  St.  Pierre,  a  village  at  the  foot  of  the  Alps ;  but 
there  the  grand  difficulty  of  the  enterprise  began.  There  commenced  the 
narrow  path  that  winds  like  a  thread  over  the  St.  Bernard,  up  which 
horses  could  only  pass  in  single  file,  led  by  their  riders,  and  where 
artillery  consequently  could  not  pass  at  all.  But  forty  thousand  men 
would  be  of  no  avail  in  Italy  without  guns,  and  the  transport  of  these 
had  been  provided  for.  Half  a  company  of  artificers  posted  at  St.  Pierre 
took  the  carriages  to  pieces,  which  were  packed  on  mules,  while  the  guns 
were  placed  in  trunks  of  trees  hollowed  to  fit  them,  with  grooves  to 
receive  the  trunnions,  and  were  drawn  each  by  a  hundred  soldiers. 
Lannes,  with  his  vanguard,  passed  on  the  night  between  the  14th  and 
15th.  Then  the  silence  of  those  desolate  ravines,  unbroken  for  centuries 
except  by  a  solitary  group  of  travellers  and  guides,  was  invaded  by  the 
clangour  of  arms  and  the  tramp  of  a  multitude.  Upwards  they  filed  in 
long  array ;  the  foot-6oldier  laden  with  his  weapons,  his  biscuit,  and  his 
ammunition,  a  weary  load ;  the  horseman  drawing  after  him  his  stum- 
bling steed ;  and  the  tree-trunks,  containing  the  guns,  each  of  which  tasked 
at  every  turn  the  strength  and  dexterity  of  its  hundred  men.  But  the 
troops  were  filled  with  the  enthusiasm  and  ardour  for  glory  generated 
by  the  nobler  elements  of  the  Revolution.  These  mountains,  with  their 
robes  of  snow,  must  be  passed  before  they  could  conquer  Italy  under 
their  redoubted  general — and  the  song  and  talk  passed  onward  up  the 
steep,  uninterrupted,  except  where  some  yawning  crevasse  opening  in  the 
path  threatened  destruction,  or  where  an  avalanche,  loosened  by  the  sun 
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of  May,  filled  the  crags  and  valleys  with  the  reverberations  of  its  fall. 
At  the  summit  a  surprise  awaited  them.  The  First  Consul  had  despatched 
to  the  hospitable  monks  of  St  Bernard  a  considerable  sum  of  money  for 
the  purchase  of  provisions*  and  they  had  fulfilled  their  mission  by 
catering  liberally  for  the  army.  Long  tables  were  spread  out,  where 
every  soldier  found  bread,  cheese,  and  wine,  and  went  on  his  perilous 
way  rejoicing*  Bo  grateful  was  Napoleon  for  this  seasonable  aid,  that 
not  only  did  he,  in  passing  the  convent,  leave  a  munificent  sum  to  be 
devoted  to  the  generous  purposes  of  the  establishment,  but,  in  the  follow* 
ing  year,  he  built  two  similar  hospices,  one  on  Mont  Cents*  the  other  oti 
the  Simplon,  each  containing  fifteen  monks,  and  endowed  with  a  eon* 
sklerable  income  from  the  lands  of  the  Cisalpine  Republic. 

By  the  80th  all  the  divisions  had  passed  and  descended  the  slopes  of 
the  Italian  side.  Many  horses  slipped  over  the  precipices,  or  were 
engulfed  in  the  yawning  crevasses,  but  few  soldiers  perished*  At  St» 
Remi,  a  village  at  the  foot  of  the  St.  Bernard  on  the  Italian  side,  another 
half  company  of  artificers,  who  had  passed  with  the  advanced  guard* 
were  waiting  to  remount  the  guns*  Lastly,  on  the  20th,  the  First  Consrili 
who  had  till  now  waited  at  Lausanne  to  regulate  the  march  and  sup])lte# 
of  the  troops,  crossed  also,  not,  as  represented  in  popular  pictures,  mounted 
on  a  fiery  and  chafing  horse,  with  a  cloak  streaming  in  the  wind,  but  on 
a  mule  led  by  a  peasant-guide  from  the  valley,  and  clad  in  the  grey 
riding-coat  which  has  become  classic.  It  was  time  that  he  should  cr<A8} 
for  an  unforeseen  impediment  had  made  his  presence  necessary. 

Lannes  had  twice  encountered  detachments  of  the  enemy,  first  at  Aosta, 
where  he  found  some  Croats  whom  he  drove  to  the  bottom  of  the  valley, 
and,  next,  at  the  little  town  of  Chatillon,  where  he  defeated  an  Austrian 
battalion,  taking  many  prisoners.  The  march  now  lay  along  the  fertile, 
green,  well-watered  valley  of  Aosta,  and  the  troops  were  advancing  in  the 
highest  sprits,  when  they  came  upon  a  very  lion  in  the  path-^the  fort 
of  Bard. 

The  officers  charged  with  the  reconnoissance  of  the  route  had  been 
unable,  of  course,  while  the  Austrian  detachments  barred  the  path,  to 
extend  their  survey  so  far  as  Bard.  Some  Italians  had  represented  it  as 
the  only  spot  where  any  difficulty  would  be  likely  to  occur,  but  it  had 
never  been  regarded  as  offering  a  serious  impediment.  It  stands  in  it 
narrow  portion  of  the  valley,  where  all  the  streams  of  the  region  of  the  St. 
Bernard,  uniting  in  the  Dora  Baltea,  have  cut  for  themselves  a  narrow 
channel  as  they  rush  onwards  to  the  Po.  A  huge  pyramidal  fragment; 
separated  apparently  from  the  summit  of  one  of  tne  inclosing  mountainsj 
lies  on  the  bank  of  the  stream,  leaving  between  its  foot  and  the  wall  of 
rocks  room  only  for  the  little  fortified  town  of  Bard,  which  besides  its  own 
proper  defences  is  swept  by  the  cannon  of  a  fort  constructed  on  a  triple 
fine  of  defence  ort  the  top  of  the  conical  rock,  and  almost  Unapproachable* 
Such  was  the  barrier  that  now  closed  the  path  of  Lannes.  Twice  he 
hurled  his  grenadiers  against  it,  but,  though  he  took  and  held  the  little 
street  which  constituted  the  town,  he  made  no  impression  on  the  fort, 
which  swept  the  street  with  its  guns,  and  which  onlv  desisted  from  its  fire 
out  of  consideration  for  the  inhabitants.  General  Marescot,  the  engineer, 
summoned  to  the  spot,  declared  the  fort  to  be  almost  inijpregrtable.     A 
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recormois8ancc  amid  the  neighbouring  mountains  revealed  but  one  path  over 
the  Albaredo  rock,  which  presented  difficulties  even  greater  than  that  of 
the  Sk  Bernard,  for  it  had  hitherto  been  trodden  only  by  goatherds  and 
shepherds.  Berthier,  then  commanding  in  the  absence  of  Napoleon, 
issued  orders  in  alarm  to  stop  the  advance  of  the  approaching  columns 
and  material,  and  sent  messages  to  apprise  Napoleon  of  the  disastrous  and 
seemingly  fatal  impediment. 

But  the  First  Consul  had  not  crossed  the  St.  Bernard  to  be  stopped  by 
Bard.  The  fort  must  be  taken  or  turned  ;  other  paths  from  Aosta  existed, 
debouching  lower  in  the  valley— and  he  would  hear  of  no  delay.  Arrived 
at  the  front,  he  reconnoitred  the  obstacle  from  the  Albaredo  mountain ; 
saw  that  Bard  was  secure  against  a  cotip-tfe-mattt;  and  instantly  ordered 
the  cavalry  and  infantry  of  Lannes  to  advance  by  the  path  he  tad  himself 
ascended,  and  which  had  been  rendered  practicable  for  single  horses  by 
the  incessant  labour  of  fifteen  hundred  men.  But  the  guns  could  not  cross 
it;  neither  could  they  again  be  taken  to  pieces  and  transported  ad  they 
had  been  over  the  St.  Bernard;  The  commandant  of  the  fort  of  Bard, 
watching  With  mortification  from  his  pinnacle  the  filing  of  a  whole  divi- 
sion past  his  post,  sent  word  to  Melas,  the  Austrian  commander,  pledging 
himself  that  not  a  single  gun  should  pass.  Nevertheless  they  did  pass. 
An  attempt  to  convey  a  gun  through  the  street  under  cover  of  the  dark- 
ness was  revealed  by  the  clatter  of  its  progress,  and  stopped  by  the  fire  of 
the-  fbrt.  But  the  precaution  having  been  taken  of  covering  the  street 
with  Straw  and  dung,  and  of  wrapping  the  pieces  themselves  in  tow,  to 
render  their  passage  noiseless,  the  whole  artillery,  dragged  by  the  gunners, 
passed  through  in  the  night.  The  investment  and  reduction  of  the  fort 
was  then  left  to  a  force  of  conscripts  under  General  Chabran,  who  had 
passed  by  the  Little  St.  Bernard,  and  it  capitalized  on  the  1st  of  June. 

Meanwhile  Lannes,  pushing  on,  had  attacked  and  captured  in  tWo 
assaults,  with  his  infantry,  the  town  and  citadel  of  Ivrea,  the  fortifications 
of  which  were  still  in  the  ruinous  state  to  Which  Vendome  had  redueed 
them  nearly  a  hundred  years  before.  Reinforced  by  artillery  from  the 
rear,  Lannes  again  pushed  on,  while  the  whole  army  bssetnbled  behind 
him  at  Ivrea. 

Thus  Napoleon  had  attained  the  point  from  whence  he  hoped  to  derive 
two  main  elements  of  success,  which  were  1st.  facility  of  movement  upon 
Milan,  and  2dly.  the  means  of  deceiving  the  enemy  into  the  belief  that  his 
object  Was  Ihirin.  In  furtherance  of  this  latter  object,  General  Thurreau, 
crossing  Mont  Cenis  at  the  same  time  that  the  main  army  passed  the 
St.  Bernard*  served  to  perplex  the  enemy,  while  he  also  protected  Napo* 
leon's  right  flank.  But  his  was  not  the  only  detachment  from  the  main 
army.  Two  thousand  Italians,  branching  off  from  Ghatillon  when  the 
army  passed  through,  advanced  by  Gtassoney  to  the  valley  of  the  Sesia; 
a  brigade  of  French  occupying  the  Swiss  province  of  the  Valaisj  passed 
the  Simplon  under  Bethencourt,  moving  on  Domo  d'Ossola ;  and  thus  the 
main  army  stretched  a  hand  towards  Moncey's  force,  which  was  coming 
by  the  St.  Gothard.  The  latter,  forming  the  left  of  the  army,  was  secured 
by  the  successes  of  Moreau,  who  crossing  the  Rhine  on  the  1st  Of  May 
had,  in  a  succession  of  contests,  pushed  the  Austrians,  whose  left  had  at 
first  rested  on  the  Tyrol,  back  upon  the  Danube.    Thus  the  whole  French 
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force  was  at  once  coucentreing  and  enveloping  the  Austrian  right.  It  was 
in  a  condition  to  fight  a  great  battle  if  attacked,  and  if  defeated  could 
retire  through  the  passes,  with  the  loss  only  of  the  guns :  while  Napoleon's 
strategical  foresight  and  dexterity  rendered  a  battle  very  unlikely  till  the 
moment  arrived  when  it  would  suit  his  purpose. 

On  the  14th  of  May — while  the  French  were  at  the  foot  of  the  St. 
Bernard  preparing  to  commence  the  ascent — Melas  had  arrived  at  Nice, 
hoping  by  his  superior  weight  to  press  Suchet  from  the  Var,  and  to  have 
the  glory  of  invading  the  soil  of  France.     His  army  was  still  engaged  in 
three  operations.     His  right  and  centre  were  watching  the  passes   of  the 
Alps,  his  left  was  pressing  Suchet,  and,  in  the  rear,  Ott  pushed  the  siege 
of  Genoa.     The  garrison,  under  Massena,  displayed  extraordinary  con- 
stancy.    Their  sufferings  from  starvation  were  frightful  ;  all  the  horses, 
and  even  dogs,  cats,  and  rats,  had  long  been  eaten,  and  the  troops  were 
reduced  to  a  horrible  compound  of  starch  and  cocoa  found  in  the  ware- 
houses of  the  city,  while  the  inhabitants,  denied  even  this  wretched  and 
revolting  sustenance,  maintained  a  feeble  flicker  of  life  by  soup  made  of 
herbs.    A  great  number  of  Austrian  prisoners  were  in  the  place,  whose 
sufferings  rendered   them  dangerous.      Massena  placed  them   in    hulks 
which  were  moored  under  his  guns,  and  one  of  the  most  dismal  features 
of  the  siege  was  the  howling  raised  by  these   unfortunate   men  in  the 
pangs  of  starvation.     But  though  surrounded  by  sights   of  horror  and 
under  a  pressure  of  daily  accumulating  suffering,  and  threatened,  more- 
over, with  the  mutiny  of  a  garrison  who  could  no  longer  bear  their  pri- 
vations, Massena  never  flinched,  showing  still  a  good  face  to  the  enemy, 
encouraging  the  fainting  troops,  and  refusing  to  hear  of  surrender.     Their 
only  hope  now  lay  in  Napoleon;  he  was  long  in  coming,  but  he  surely 
would  come  at  last:  eagerly  they  looked  for  him,  and  once  a  storm  in  the 
Apennines  brought  them  all,  with  their  chief,  to  the  ramparts,  for  they 
believed  the,  thunder  in  the  hills  to  be  the  cannon  of  Bonaparte. 

A  letter  from  Massena  describing  the  sufferings  of  the  garrison,  and 
saying  the  place  could  not  hold  out  beyond  the  24th  of  May,  being  inter- 
cepted about  the  middle  of  the  month,  first  revealed  to  Melas  the  exist- 
ence of  an  army  of  reserve,  which  he,  in  common  with  all  Europe,  had 
hitherto  entirely  disbelieved.  Still  he  thought  it  a  force  of  no  immediate 
importance,  and  a  report  that  Berthier  was  advancing  to  reinforce  Suchet 
prevented  him  from  changing  his  arrangements.  Any  rumours  which 
might  come  of  the  movement  on  his  right  did  not  disturb  him — he 
believed  it  to  be  merely  a  feint  to  draw  him  from  his  expected  successes, 
and  he  retained  his  grasp  on  them,  while  amid  the  Alps  was  gathering  a 
cloud,  having  in  its  breast  a  bolt  which  was  to  render  the  doom  of  the 
army  of  Melas  as  certain  as  that  of  the^  hosts  of  Sennacherib. 

At  length,  on  the  18th,  a  report  from  Kaim,  the  general  commanding 
in  and  about  Turin,  warned  him  of  the  approach  of  a  considerable  force 
by  the  Valais.  He  thereupon  sent  two  divisions  to  reinforce  the  centre, 
by  the  Col  di  Tenda,  and  proceeded  himself  to  Turin,  leaving  General 
Elsnitz  with  18,000  men  to  oppose  Suchet  on  the  Var.  The  reasons  for 
these  changes  were  these  : — If  he  left  a  force  on  the  Po  inferior  to  that 
of  the  French  advancing  from  the  Alps,  the  latter  might  succeed  in 
forcing  their  way  down  the  river,  and  cut  off  the  retreat  both  of  the 
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corps  on  the  Var  and  of  that  besieging  Genoa.  Had  he  known  the  mag- 
nitude and  design  of  Napoleon's  operations,  he  would  have  marched  his 
whole  force  on  the  Po  ;  but  he  did  not  jet  know  it,  and  to  abandon  the 
Var  was  to  leave  the  road  to  Genoa  open  to  Suchet,  who  would  then 
relieve  Massena.  It  is  easy  to  conceive  how  hard  it  must  have  been 
for  Melas  to  relinquish  the  seductive  prospect  of  invading  France  at  the 
approach  of  a  force  whose  numbers  he  did  not  know,  and  on  whose 
presence  he  had  never  calculated.  He  therefore,  as  most  others  would 
have  done,  clung  to  his  original  design  to  the  very  last. 

Two  things  perplexed  Melas  when  he  arrived  at  Turin, — the  advance 
of  Thurreau  by  Mont  Cenis,  who  had  driven  back  an  Austrian  detach- 
ment posted  at  Susa,  only  one  long  march  from  Turin,  and  the  capture 
of  Ivrea  by  Lannes.  The  latter  operation  had  been  achieved  without 
artillery  ;  and  it  seemed  highly  improbable  that  the  main  advance  would  be 
unaccompanied  by  guns,  especially  as  he  knew  the  fort  of  Bard  to  be  still 
uncaptured.  He  believed,  therefore,  that  Lannes  was  the  leader  of  a 
detachment,  and  that  Thurreau  commanded  the  advanced  guard  of  the 
invading  army.  Thus  the  stoppage  of  the  artillery  at  Bard,  seemingly  so 
unlucky,  actually  contributed  to  veil  the  design  of  Napoleon.  Melas 
directed  his  attention  towards  Susa,  and  further  reinforced  the  detach- 
ment there,  which  already  greatly  outnumbered  Thurreau's. 

But  on  the  26th  May,  Lannes,  reinforced  at  Ivrea  by  a  division  with 
artillery  from  the  rear,  again  advanced,— not  towards  the  real  point, 
Milan,  for  that  would  at  once  have  revealed  the  plan,  which  might  then 
have  been  easily  disconcerted, — but  towards  Turin.  On  the  road  he 
attacked  the  Austrian  detachment  under  General  Haddick,  at  Romano,  on 
the  Chiusella,  and,  driving  him  behind  the  Oreo,  pushed  on  to  Chivasso, 
where,  as  if  to  cross  the  river,  he  seized  a  great  number  of  boats  on 
the  Po. 

Hitherto,  on  the  supposition  that  the  main  army  was  advancing  by 
Susa,  Melas  dared  not  detach  a  considerable  force  against  Lannes,  because 
the  centre  thus  weakened  might  be  broken,  and  Napoleon  might  interpose 
between  the  forces  north  of  the  Po  and  the  corps  of  Elsnitz  and  Ott. 
But  the  fact  of  French  guns  being  engaged  at  Romano  proved  that  the 
main  operation  was  by  the  valley  of  Aosta,  for  wherever  one  gun  had 
passed  fifty  might  follow  ;  and  Melas  now  knew  that  Napoleon  was 
present  there  in  person. 

To  Melas  then,  thus  aware  that  a  powerful  French  Army  was  moving 
on  Ivrea  and  Chivasso,  the  following  considerations  should  have  presented 
themselves  : — First.  If  Napoleon  was  aiming  to  advance  on  Turin,  Melas 
could  assemble  his  army  from  the  Var  from  Genoa,  and  from  the  valley 
of  the  Po  at  Asti  or  Alessandria,  so  that  the  opposing  armies,  supported 
each  on  its  proper  base,  might  put  the  fate  of  Piedmont  to  the  issue  of  a 
battle,  where  the  Austrians,  resting  on  their  fortresses,  ought,  with  their 
concentrated  position,  their  very  superior  cavalry,  and  their  veteran 
troops,  to  prevail.  Secondly. — If  Napoleon's  aim  proved  to  be  Milan, 
Melas,  with  his  army  united  as  before,  might  act  by  the  Tesino  upon 
Napoleon's  communications  ;  when  the  French,  if  defeated,  would  have  no 
retreat  except  by  the  St.  Gothard  pass,  in  which  they  must  abandon  their 
artillery.    Lastly.— If  Napoleon  should  decide  to  operate  by  the  right 
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banjc  of  the  Pp,  in  Me^'s  rear,  tlje  Austrian  general  bad  every  facility 
to  operate  by  tbe  Tesino  and  Adda,  and  thus  re-open  tbe  communications 
of  tbe  army,  by  abandoning  Piedmont  for  tbe  moment. 

But  in  all  these  suppositions  tbe  first  condition  of  success  was  tbe 
prompt  retreat  of  JSlsniU  from  tbe  Var  on  Coni,  or  tbe  Col  di  Tenda,  or 
even  on  Fossano,  in  order  to  effect  bis  junction  with  Melas  whenever  it 
might  be  desirable,  else  he  would  be  cut  off.  But  Melas  could  not  yet 
prevail  on  himself  to  withdraw  the  troops  from  the  Var,  thus  uncovering 
the  siege  of  Genoa,  which  must  in  that  case  also  be  abandoned.  He 
persuaded  himself  that  Napoleon's  aim  was  to  unite  with  Thurreau  upon 
Turin ;  and  that,  by  standing  fast  around  that  city,  he  might  give  Ott 
time  to  take  Genoa.  When  that  should  be  effected,  there  would  be 
nothing  to  prevent  him  from  recalling  all  his  troops  from  the  country 
south  of  the  Apennines,  and  uniting  them  to  bid  main  army. 

In  this  view,  up  to  the  28th  May,  his  instructions  to  his  generals  were 
to  fortify  Moncaglieri,  Carignano,  and  Casal,  points  on  the  Po  above  and 
below  Turin;  and  he  ordered  Wukassowitch,  who  commanded  tbe  forces 
(10,000  in  number)  in  the  valleys  of  the  Sesia  and  Tesino,  to  defend 
the  Tesino  as  long  as  possible  (for  Melas  did  not  yet  know  of  Moncey's 
march  to  turn  the  line  of  that  river),  and,  when  obliged  to  give  way,  to 
fall  back  to  Pavia  and  pass  the  Po  there. 

By  that  time,  however,  Wukassowitch  was  in  no  condition  to  obey  bis 
orders.  His  detachments  were  posted  in  the  Tesino  valley  watching  the 
St.  Gothard,  at  Domo  d'Ossola  opposite  the  Simplon,  and  in  the  valley  of 
the  Sesia.  The  latter  force  was  now  effecting  its  retreat  before  the  French 
columns  that  threatened  to  envelope  it*  The  detachment  at  Domo  d'Os- 
sola, attacked  in  front  by  the  force  from  tbe  Simplon,  while  the  Italian 
brigade  from  Grassoney  menaced  its  rear,  hastily  retired  across  the  Lago 
Maggiore;  and  while  his  troops  were  thus  dispersed  the  advanced  guard 
of  the  French  crossed  the  Tesino  at  tbe  moment  when  Moncey's  vanguard 
engaged  his  right  at  Bellinzona. 

To  keep  Melas  in  tbe  delusion  that  Turin  was  the  object,  and  to  mask 
the  advance  on  Milan,  Bonaparte  ordered  Lannes  on  the  28th  to  attack 
Haddick  on  the  Oreo.  He  also  extended  a  "  curtain  of  observation  "  in 
tbe  shape  of  a  line  of  detachments  along  the  Po,  through  which  he  could 
observe  the  enemy,  unseen  himself.  Its  front  thus  covered,  the  army 
defiled  from  Ivrea,  on  the  Milan  road.  Murat's  rearguard  now  became  tbe 
advanced  guard  and  moved  on  the  Tesino,  near  which  it  formed  on  the 
30th  May,  followed  by  the  divisions  of  Loison  and  Victor.  It  was  in 
anticipation  of  such  a  movement  that  Melas  had  ordered  Wukassowitch 
to  defend  the  Tesino ;  and  it  was  in  reliance  on  his  lieutenant's  ability  to 
check  the  enemy  there,  that  he  still  remained  with  so  large  a  force  about 
Turin.  But  all  tbe  troops  available  for  the  defence  of  the  river  were 
some  cavalry,  the  detachments  being  scattered,  as  already  related,  by  the 
French  advance;  the  nearest  troops  were  those  from  Domo  d'Ossola, 
which  were  marching  down  the  bank.  The  Tesino  is  wide,  deep, 
and  rapid;  and,  though  a  canal  from  Oleggio  conveys  great  part  of  its 
waters  to  Milan,  it  continues  to  form  a  formidable  obstacle  to  an  army. 
The  canal  runs  parallel,  or  nearly  so,  to  the  river  for  some  distance,  and 
the  Austrian  cavalry  commander,  fearing  to  engage  his  men  in  that  narrow 
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space,  placed  only  some  picquets  there.  Murat,  having  pushed  his 
cavalry  parties  far  up  the  stream  to  divide  the  enemy's  attention,  directed, 
on  the  31st  May,  one  division  on  Turbigo  and  another  on  Buffalora. 
With  the  aid  of  some  small  boats  the  adjutant-general,  Girard,  transferred 
himself  and  a  few  men  to  the  left  bank;  he  was  supported,  little  by  little, 
by  a  regiment,  and  by  the  fire  of  batteries  from  the  other  side,  and  the 
cavalry  fell  back  before  him,  crossing  the  canal.  The  Austrian  detach- 
ment from  Domo  d'Ossola,  hearing  the  firing,  hastened  its  march,  and 
reached  Turbigo  in  time  to  drive  Girard's  men  from  the  village;  but  he 
defended  the  canal  bridge  till  the  whole  division  crossed  to  his  assistance, 
and  finally  repulsed  the  Austrians,  who  retired  on  the  Adda  through 
Milan,  throwing  a  garrison  into  the  citadel  as  they  passed.  Wukassowitch 
sent  orders  to  the  detachment  pressed  by  Moncey  at  Bellinzona  to  retire  by 
Varese  and  Monza  on  Cassano.     On  the  2d  June  Napoleon  entered  Milan. 

Pursuant  to  his  orders,  Lannes,  on  the  28th,  attacked  Haddick 
vigorously  on  the  Oreo,  and  at  the  close  of  the  action  he  seemed  resolute 
to  resume  the  attack  next  day.  But,  immediately  after  its  close,  he  drew 
his  division  together,  and  followed  the  direction  of  the  rest  of  the  French 
army  marching  from  Chivasso,  by  the  road  that  borders  the  Po,  on  Pavia, 
at  which  place  he  seized  considerable  stores,  8,000  muskets  and  200  guns, 
forty  of  which  were  field-pieces. 

The  Army  of  Reserve,  with  the  exception  of  Thurreau's  force,  which 
was  still  at  Susa,  and  Chabran's  conscripts  which  after  the  fall  of  Bard 
were  ordered  to  Ivrea  to  cover  the  communication  with  the  St.  Bernard, 
was  now  assembled  in  the  space  between  the  Tesino,  the  Adda,  and  the 
Po.  The  retreat  of  Wukassowitch  left  the  road  on  Milan  clear  for 
Moncey;  nevertheless,  he  came  but  slowly.  While  awaiting  him  Napoleon 
made  the  following  dispositions. 

Duhesme  and  Loison  pushed  Wukassowitch  back  on  the  Mincio,  and 
drew  up  before  Pizzighitone,  Cremona,  and  the  t&te-de-pont  of  Piacenza, 
all  occupied  by  Austrian  detachments.  Napoleon  organised  a  civil 
government  at  Milan,  took  measures  to  counteract  the  designs  of  the 
enemies  of  France  there,  and  made  arrangements  for  the  supply  of  his 
troops.  These  matters  occupied  six  days.  On  the  6th  and  7th  of  June 
he  reviewed  Moncey's  troops,  as  they  came  in  by  regiments  ;  and  he 
issued  an  order,  of  which  the  following  is  a  part: — 

14  Soldiers  1 

"  One  of  our  departments  was  in  the  power  of  the  enemy;  consterna- 
tion reigned  over  the  whole  of  the  South  of  France. 

"  The  greater  part  of  the  territory  of  the  Ligurians,  the  most  faithful 
friends  of  the  Republic,  was  invaded. 

<(  The  Cisalpine  Republic,  annihilated  by  the  last  campaign,  was  become 
the  sport  of  a  ridiculous  feudal  domination. 

"  Soldiers  !  you  march — and  the  French  territory  is  already  free ! 
Consternation  and  dread  are  succeeded  by  joy  and  hope  in  our  country. 

"  You  will  restore  liberty  and  independence  to  the  people  of  Genoa, 
who  will  be  for  ever  delivered  from  their  inveterate  foes. 

"  The  enemy,  panic-struck,  hope  only  to  regain  their  frontiers.  You 
have  taken  from  them  their  stores,  their  magazines,  and  their  reserves  of 
artillery. 
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"  The  first  act  of  the  campaign  is  ended. 

"  But  shall  the  violation  of  the  French  soil  pass  unpunished  ?  Will 
you  suffer  those  soldiers  who  have  carried  terror  into  your  families  to 
return  to  their  firesides?  Well,  then!  march  to  meet  them— oppose  their 
retreat." 

This  bulletin,  bombastic,  as  usual,  in  tone,  sums  up,  not  unfairly,  the 
results  of  his  operations  thus  far.  Three  weeks  before,  these  kingdoms 
were  passive  under  the  domination  of  a  hundred  thousand  Austrians,  who, 
confident  of  their  hold  on  Italy,  aimed  at  invading  France.  The  mere 
direction  of  Napoleon's  line  of  march,  had,  without  any  general  collision 
with,  or  even  sight  of,  the  main  body  of  the  enemy,  relieved  France,  and 
forced  Austria  to  abandon  all  her  acquisitions.  Such  are  the  results  of 
the  principles  of  strategy  applied  by  a  master  of  the  science.  Had  he  now 
been  content  simply  to  wait  at  Milan,  he  would  have  seen  the  Austrians 
descend  the  right  bank  of  the  Po  to  rest  on  Mantua  and  the  Mincio,  when, 
joined  by  Suchet  and  the  garrison  of  Genoa,  he,  with  his  back  towards 
France,  would  have  faced  them  with  80,000  men  ready  to  dispute  all 
attempts  to  recover  their  conquests.  To  most  generals  such  a  result 
would  have  seemed  too  glorious  to  be  risked  for  the  chance  of  still  further 
triumphs.  But  the  conclusion  of  his  address  showed  that  nothing  but  the 
destruction  of  the  Austrian  army  would  satisfy  him,  and  to  that  end  he 
now  prepared  to  cross  the  Po. 

The  country  north  of  the  Po,  through  which  he  had  been  operating, 
was  a  great  plain  watered  by  the  streams  of  the  Alps,  which  flow  parallel 
to  each  other,  like  ribs,  to  fall  into  the  great  central  stream.  Flat,  and 
abundantly  watered,  the  country  here  was  marshy,  intersected  everywhere 
with  dykes,  dams,  and  ditches,  and  the  great  roads  were  on  causeways. 
The  cultivated  portions  were  vineyards  and  mulberry  gardens,  rendering 
still  more  difficult  the  advance  of  troops.  Such  a  country  is  evidently  ill 
adapted  for  the  operations  of  cavalry,  in  which  the  Austrians  were  very 
superior.  South  of  the  Po,  the  Apennines,  pushed  inwards  by  the  Gulf 
of  Genoa,  gradually  approach  the  river,  till,  from  Stradeua  to  Piacenza, 
they  form  with  it  a  narrow  pass.  In  this  pass  lay  the  high  road,  the 
Austrian  line  of  retreat  from  Turin  and  also  from  Genoa,  for  the  more 
direct  route  from  the  latter  place  to  Piacenza  by  the  valley  of  the  Bobbio 
was  difficult  for  the  march  of  any  troops  except  infantry.  So  long  as  the 
Austrians  held  the  places  on  the  left  bank,  especially  the  Bridge  of 
Piacenza,  they  could  safely  retire  on  Mantua  even  in  the  presence  of 
Napoleon  on  the  other  side ;  but,  if  he  held  the  bridges  and  posted  himself 
on  the  right  bank,  they  must  break  through  him  or  surrender.  Before 
Moncey's  arrival  he  dared  not  throw  a  considerable  force  across  the  river, 
because,  had  he  done  so,  and  the  Austrians  crossing  at  Casale  and  Valenza 
had  marched  on  the  Tesino,  he  could  not  recall  the  force  from  the  right 
bank  in  time  to  oppose  them,  and  they  would  have  broken  through  his 
feeble  cordon,  crushing  him,  perhaps,  in  detail  as  they  passed.  But,  as 
soon  as  Moncey  joined,  he  commenced  the  decisive  operation. 

The  corps  of  Victor,  Lannes,  and  Murat,  28,000  in  all,  were  thrown  at 
three  different  points  across  the  Po.  But  the  troops  remaining  on  the 
left  bank,  vk.  Thurreau's  and  Chabran's  detachments,  the  force  lining 
the  Tesino,  the  garrisons  of  Crema  and  Brescia,  and  the  detachments 
before  Cremona,  Pizzighitone,  and  Arona,  numbered  29,000.    Thus  only 
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half  the  Army  of  Beserve  was  directed  on  what  was  almost  certain  to  be 
the  point  of  collision.  On  such  a  point  all  the  force  available  should  be 
brought  to  bear.  "  No  detachments,"  says  Napoleon  himself,  "  on  the 
day  of  battle."  Yet  he  was  now  seeking  battle  and  detaching  half  his 
army.  Thurreau's  absence  could  not  be  helped,  because  there  was  no 
way  from  Susa  to  Milan  except  by  passing  the  Austrians  at  Turin: 
Chabran's  force  was  necessary  to  cover  the  line  of  communication.  It 
was  also  necessary  to  blockade  the  garrison  in  the  castle  of  Milan,  who, 
if  free  to  issue  forth,  might  have  done  mischief.  Making  these  deductions 
then,  with  some  posts  to  watch  the  Po  between  the  Sesia  and  Tesino, 
there  would  be  a  necessary  diminution  of  11,000.  Adding  8,000  more 
posted  at  Lodi  to  check  the  garrison  of  Pizzighitone  and  the  attempts  of 
Wukassowitch,  there  would  be  14,000  instead  of  29,000  on  the  left  bank  ; 
thus  15,000  additional  men  would  have  been  available  for  the  operation 
on  the  right  bank,  and  to  move  them  thither  would  have  been  to  avoid 
a  great  error,  for  Napoleon  ran  the  risk  of  losing,  in  the  defeat  which  his 
inferiority  rendered  imminent,  all  the  advantage  he  had  won.  This  he 
afterwards  acknowledged,  but  accounted  for  the  false  step  by  saying  that 
he  was  intoxicated  with  success,  and  was  determined  to  gain  all  or 
nothing. 

His  idea  in  thus  dividing  his  army  was  to  guard  against  the  escape  of 
Melas  by  the  left  bank.  Should  the  enemy  cross  the  Po  at  Casal  or 
Yalenza,  Napoleon  trusted  that  Moncey,  with  the  lO,0Q0  men  immediately 
available,  would  defend  the  line  of  the  Tesino  till  he  could  recross  with 
the  remainder  to  his  aid.  But  50,000  Austrians  could  certainly  in  three 
marches  have  forced  their  way  by  Pavia  to  Piacenza,  and  by  destroying 
or  guarding  the  bridges  would  have  prevented  him  from  re-crossing  at 
all.  There  was,  moreover,  this  circumstance  to  simplify  the  operations 
of  the  Austrians,  that,  having  already  lost  their  communications  with  their 
proper  rear,  they  were  not  hampered  as  armies  ordinarily  are  by  consi- 
derations for  preserving  them,  and  had  only  to  break  through  a  line 
which,  from  Pavia  to  Arona,  extended  about  fifty  miles,  and  which  thrice 
ten  thousand  men  would  have  been  wholly  inadequate  to  guard. 

Before  describing  the  operations  on  the  left  bank,  it  will  be  necessary, 
in  order  to  follow  them,  to  return  to  Melas. 

On  the  28th  May  he  burnt  the  bridge  of  the  Oreo,  to  prevent  Lannes 
from  pursuing  Haddick.  On  the  29th  he  looked  for  the  resumption  of 
operations  in  that  direction,  expecting  to  find  the  whole  French  army 
directed  on  Turin,  when,  to  his  astonishment,  he  heard  that  Lannes  was 
moving  on  Chivasso  and  the  army  on  Milan.  He  could  still  have  anti- 
cipated them  at  Placentia  or  Cremona,  and  consequently  at  Mantua.  But 
he  was  still  unwilling  to  relinquish  his  chance  of  taking  Genoa,  or  of 
passing  the  Var,  which  he  must  do  at  once  if  he  decided  to  retreat ; 
besides,  that  would  be  to  abandon  without  a  blow  all  his  conquests  in 
Italy.  »  Hoping  that  Wukassowitch  would,  according  to  orders,  defend 
the  line  of  the  Tesino,  he  resolved  himself  to  attack  the  French  line  of 
retreat  by  Vercelli,  thus  cutting  off  Lannes  from  the  main  body,  while 
Wukassowitch  checked  Napoleon  in  front.  This  movement  was  actually 
begun  on  the  31st,  when,  for  the  first  time,  he  heard  of  Moncey's  advance, 
and  the  hasty  retreat  of  Wukassowitch  behind  the  Adda. 
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Awake  at  last  to  the  perils  that  enveloped  him,  he  suspended   the 
advance  on  Vercelli,  because,  to  make  an  important  movement  vebile 
the  enemy  threatened  his  rear,  he  must  first  concentrate  his  forces,  or  the 
distant  corps  might  be  separated  from  him  and  lost.    Lannes  was  thus 
extricated  from  what  Would  have  been  a  difficult  or  ruinous  position,  and 
allowed  to  pursue  peaceably  his  march  on  Pavia.    The  orders  for  assem- 
blement  were  explicit.     Elsnitz  was  to  leave  the  Var  and  move   by 
Tenda,  Coni,  and  Asti,  on  Alessandria.    From  Nice  to  Asti  id   eighty 
miles — four  marches ;  he  might  therefore  have  been  on  the  Bdrmida  on 
the  5th  or  6th  of  June.     The  corps  about  Turin  was  also,  as  soon  as 
Elsnitz  should  be  abreast  of  that  place,  to  move  on  Asti,  leaving  a  gar- 
rison in  the  citadel  to  defend  it  against  an  enemy  from  Susa  or  Chivasso. 
Ott  was  to  raise  the  siege  of  Genoa  in  the  night  following  the  reception 
of  the  order,  and,  leaving  a  rear-guard  to  defend  the  Bochetta  pass,  was 
to  march  by  Bobbio  on  Racenza.     The  distance  was  about  fifty  miles— 
and  he  might,  therefore,  supposing  him  to  receive  the  order  on  the   2nd, 
have  been  at  Piacenza  on  the  5th  of  June.     Had  he  obeyed  his  orders 
the  Austrian  army  would  have  been  saved,  for,  Piacenza  being  suitably 
occupied,  Napoleon  could  not  cross  the  Po.    But  a  momentary  success 
prevented  the  march  of   Ott — a  bait  offered  by  the  evil  aestiny  of 
Austria. 

Hitherto  the  opposing  forces  on  the  Var  and  at  Genoa  might  be  left  out 
of  the  immediate  problem  of  the  campaign,  because  they  neutralised  each 
other.  But  now  events  at  both  those  points  began  to  complicate  the 
situation.  On  the  28th  of  May,  while  Napoleon  was  moving  towards 
Milan,  Suchet,  after  repulsing  an  attack,  assumed  the  offensive.  Elsnitz 
had  been  originally  ordered,  in  case  he  should  be  obliged  to  fall  back, 
to  cover  Genoa  by  taking  post  behind  the  Roya.  The  subsequent  orders 
of  the  81st  to  retire  by  Tenda  had  not  reached  him,  and,  while  he  was 
attempting  to  carry  out  his  original  instructions,  Snchet  turned  his  right. 
The  courier  coming  with  the  orders  by  Tenda  was  therefore  obliged  to 
turn  about  and  make  a  long  detour  by  Ormea,  and  Elsnitz  continued  to 
fell  back  towards  the  Ormea  pass.  Retiring  too  precipitately,  two  of  his 
divisions  were  cut  off  in  the  mountains  by  the  French  advance,  and  on 
the  7th  of  June  he  reached  Ceva,  having  lost  in  that  terrible  retreat  more 
than  half  of  his  eighteen  thousand. 

Suchet  now  moved  on  Genoa,  knowing  his  path  was  clear.  But  he 
received  news  which  stopped  him. 

Massena,  as  has  been  said,  had  tried  to  notify  Napoleon  that  he  could 
not  hold  out  beyond  the  24th  of  May.  There  was  already  some  talk  of 
capitulation  on  the  26th,  when  Colonel  Franceschi  arrived  off  Genoa 
with  the  news  that  he  had  seen  the  French  army  descend  from  the  St. 
Bernard.  Pursued  by  an  English  cruiser,  he  jumped  overboard  and  swam 
ashore.  The  intelligence  he  brought  induced  Massena  to  hold  out  yet  ten 
days.  On  the  81st  May  some  overtures  were  made  and  received,  and  on 
the  2nd  June  the  famine  among  the  troops  and  inhabitants,  who  had 
suffered  also  two  days'  bombardment  from  Keith's  fleet,  was  so  dreadftd 
that  he  promised  to  treat  with  Ott  if  not  succoured  in  24  hours.  Accord- 
ingly next  day,  the  3rd,  he  sent  his  Adjutant-general  to  Ott.  The  latter 
had  in  the  meantime  received  from  Melas  the  news  of  Najxjleon's  move* 
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ment  on  Milan,  and  the  order  to  raise  the  siege;  he  had  also  heard,  in- 
directly, ofcthe  disaster  of  Elsnitz.  No  doubt  he  felt  the  urgent  necessity 
of  moving  at  once ;  and  yet  to  abandon  the  siege  which  had  cost  him  so 
much  when  the  enemy  Was  on  the  point  of  surrender  seemed  too  great  a 
sacrifice.  He  persuaded  himself  that  if  Melas  had  known  the  enemy's 
condition  the  order  would  not  have  been  given.  Massena  would  have 
decided  the  question  for  him  had  the  news  of  Napoleon's  presence  in  Italy 
.  reached  Genoa,  but  he  was  ignorant  of  it,  though  his  envoy  it  is  said 
actually  met  the  officer  who  brought  the  intelligence  in  Ott's  ante-room. 
A  conference  was  therefore  held  on  the  4th,  in  which  it  was  agreed  that 
the  French  should  evacuate  the  place  with  arms  and  baggage,  8500  by 
land,  1500  with  Massena  by  sea  to  Antibes.  Ott  placed  10,000  men  in 
Genoa.  The  French  who  marched  out  joined  Suchet  on  the  6th  June 
between  Savona  and  Finale,  and  that  general  then  pushed  his  advanced 
poets  to  Montenotte. 

On  the  5th  June  Gottesheim's  division  from  Ott's  force  quitted  Genoa 
by  Bobbio  for  Piacenza;  on  the  same  day  Vogelsang's  division  marched 
for  Tortona,  and  on  the  6th  Ott  himself  followed  with  Schellenberg's 
division.    The  cavalry  of  Gottesheim's  division  march  by  Tortona. 

Although  on  first  hearing  of  Moncey's  march  Melas  had  ordered  Eaim 
and  Haddick  to  unite  at  Alessandria,  yet,  as  Elsnitz  was  now  coming  from 
Geva  with  greatly  diminished  forces,  it  was  considered  indispensable  to 
cover  the  Alba  road,  which  might  else  be  open  to  Thurreau's  attacks  from 
Snsa.  Eaim  and  Haddick  were  therefore  ordered  to  remain  in  the  camp 
at  Turin  till  the  8th  or  9th. 

But  on  receiving  the  news  of  blow  after  blow — the  hasty  retreat  of 
WukassQwitch  on  Mantua  and  Cremona — the  junction  of  Bonaparte  and 
Moncey — the  shattered  condition  of  Elsnitz's  corps  when  it  arrived  at 
Ceva — and,  finally,  the  junction  of  the  French  troops  from  Genoa  with 
Suchet^  Melas  saw  how  urgent  it  was  to  guard  against  these  new  dangers 
by  measures  of  the  utmost  promptitude.  Prince  Hohenzollern,  the  com- 
mandant of  Genoa,  was  ordered  at  once  to  expel  the  1500  French  who 
were  still  awaiting  embarkation,  and  who  refused  except  by  sea  to  quit  the 
place,  where  their  presence  obliged  the  Austrians  to  keep  a  larger  garrison 
than  they  could  spare.  The  defence  was  to  be  intrusted  to  8000  Austrians 
whom  Massena  had  captured,  and  who  were  unfitted  by  the  privations  of 
the  blockade  for  service  in  the  field.  The  rest  of  the  garrison  was  to 
march  on  Piacenza,  and  Keith  was  requested  to  replace  it  by  an  English 
garrison  from  Minorca.  Troops  from  the  line  of  the  Po  were  to  move 
instantly  on  Piacenza.  Ott's  divisions  were  to  be  directed  by  forced 
marches  on  that  place,  and  Hohenzollern  was  to  follow  three  or  four  days 
behind.  They  were  to  defend  the  bridge  of  Piacenza  to  the  last  extremity. 
The  rest  of  the  troops*  except  those  in  garrison,  were  to  move  on  Ales- 
sandria,  where  they  were  expected  to  unite  before  the  12th.  Some  of 
these  orders  were  probably  despatched  on  the  8th,  but  on  that  day 
Napoleon  was  across  the  Po. 

On  the  6th,  Lannes,  from  Pavia,  collecting  all  the  boats  he  could,  was 
passing  the  river  opposite  Belgiojoso.  Some  Austrian  troops  marching 
from  about  Casal  arrived  there  at  the  time  and  attacked  the  battalions 
that  crossed  first,  but  these  held  their  ground  till  others  crdssed  to  their 
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support,  when  the  Austrians  were  driven  back,  and  Lannes'  division 
formed  on  the  7th  with  its  back  to  the  river,  overlooking  tht  Stradella 
road. 

On  the  6th,  Marat,  with  the  cavalry  and  one  division  from  Lodi,  at- 
tacked the  tete-de-pont,  or  fortification  covering  the  bridge  at  Piacenza. 
This  work,  which  the  Austrians  had  rather  neglected  because  it  did  not 
appear  of  importance  in  the  plan  of  campaign,  had  been  repaired  between 
the  Srd  and  5th,  but  only  200  men  defended  it,  and  the  nearest  re-in- 
fprcement  was  engaged  with  Lannes  at  Stradella.  Therefore,  hopeless  of 
aid,  they  abandoned  the  tete-de-pont  in  the  night  after  repulsing  Marat's 
attack,  and  crossed  the  river  to  Piacenza,  destroying  the  bridge.  There- 
upon Murat,  out  of  the  materials  of  the  broken  bridge,  made  a  new  one 
at  Nocetto,  below  Piacenza,  and  crossed.  Duhesme  also  carried  Cremona, 
and  crossed  there  after  Murat. 

It  was  now  that  scattered  parties  of  the  Austrians,  making  for  Piacenza 
in  all  haste,  began  to  arrive,  but  only  to  find  themselves  anticipated 
at  the  decisive  point.  First  the  Austrian  general,  Oreilly,  marching 
at  full  speed  by  the  Turin  road  with  some  squadrons  of  cavalry,  came 
up.  Besides  the  unexpected  presence  of  the  French,  he  was  further 
embarrassed  by  a  large  park  of  artillery  which  followed  him,  being  the 
reserves  of  Melas  despatched  from  Alessandria  towards  Mantua  for  safety. 
Oreilly  threw  two  companies  of  infantry  into  the  castle  of  Piacenza — 
probably  the  former  garrison  of  the  tete-de-pont — and  with  his  cavalry 
attacked  the  French  who  had  crossed  at  Nocetto.  At  the  same  time  also, 
but  without  concert,  the  regiment  which  formed  the  advanced  guard  of 
Gottesheim's  division,  coming  by  Bobbio,  entered  Piacenza.  They  were 
driven  out  by  the  French,  and  what  remained  of  them  rejoined  the 
division,  which  wandered  about  without  orders  for  several  days.  Oreilly 
retreated  on  the  road  he  came  by,  breaking  through  the  advanced  poets 
of  Lannes,  and  the  artillery  park  was  saved  for  the  present,  as  the  con- 
flict in  the  town  gave  it  time  to  retrace  its  steps,  and  shelter  itself  in 
Tortona.  Lastly,  a  regiment  of  Austrians,  coming  from  Tuscany  by 
Parma,  also  encountered  Murat's  division,  and  was  driven  back  to 
Firenzuola. 

Ott's  two  remaining  divisions  were  re-united  at  Novi  on  the  7th,  and 
continued  their  movement  on  Piacenza.  He  would  not  believe  that  the 
mass  of  the  French  army  was  crossing  the  Po;  he  believed  it  to  be  moving 
on  Mantua.  Why  he  should  suppose  that  an  army,  which  already  held 
a  point  on  its  adversary's  communications,  should  march  fifty  miles 
further,  when  at  only  one  march  from  that  point  which  it  was  most 
important  to  maintain — viz.  the  defile  of  the  Po  and  Apennines  from 
Stradella  to  Piacenza— -does  not  appear.  However,  with  the  idea  that  he 
would  find  before  him  only  a  fraction  of  the  French,  he  crossed  the 
Scrivia  on  the  8th,  camped  at  Voghera,  and  pushed  his  advanced  guard 
to  Casteggio,  where  Oreilly  rallied  upon  it. 

Hohenzollern,  who  was  to  have  joined  Ott,  remained  with  his  division 
in  Genoa.  He  refused  to  leave  the  place  without  a  second  order,  because 
Admiral  Keith  declared  himself  unable  to  bring  troops  from  Minorca 
without  the  sanction  of  their  general,  Abercrombie,  who  was  on  his  way 
from  England. 
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Napoleon  was  unable  to  leave  Milan  till  the  8th,  though  he  foresaw  an 
immediate  action.  He  ordered  the  divisions  that  had  already  crossed  to 
concentrate  at  Stradella,  telling  them  that  they  would  probably  be  attacked 
by  a  force  from  Genoa,  on  the  8th  or  9th.  Lannes  was  in  position  before 
Stradella  with  8000  men  when  Ott  advanced ;  but,  instead  of  being  at 
the  mouth  of  the  defile,  as  Napoleon  intended,  he  was  beyond  it;  his  left 
on  the  spurs  of  the  Apennines,  his  centre  on  the  high  road  towards  the 
village  of  Casteggio,  his  right  on  the  flat  bank  of  the  Po.  On  the  9th 
the  Austrians  brought  on  an  action,  and  Lannes,  after  a  stout  fight,  was 
giving  way,  when  a  division  from  the  rear  came  up  to  his  support,  and 
the  battle,  which  was  most  hotly  contested  about  Casteggio,  was  renewed 
till  the  Austrians  were  broken  and  retreated  to  Montebello,  losing  from 
4,000  to  5,000  in  this  severe  action,  from  which  Lannes  derived  his  title 
of  Duke  of  Montebello.     Just  at  its  close  Napoleon  appeared  on  the  field. 

Ott  fought  at  Montebello  to  drive  back  the  French  on  the  right  bank, 
and  recover  Piacenza.  Lannes  fought,  though  inferior  in  numbers, 
because  he  knew  that  all  the  French  that  had  crossed  were  coming  up  in 
his  rear;  he  knew  too  that,  with  the  river  behind  him,  a  retrogade  move- 
ment might  be  most  disastrous.  Ott  had  about  18,000  men ;  he  saw 
before  him  only  an  inferior  force ;  he  was  ignorant  of  the  movements  in 
support  of  Lannes,  and  his  orders  to  move  on  Piacenza  were  positive. 
Had  he  known  the  true  state  of  affairs,  his  policy  of  course  would  have 
been  to  join  Melas  for  the  final  attempt  to  break  through. 

Collecting  his  divisions,  and  falling  back  to  the  mouth  of  the  Stradella 
pass,  Napoleon  spent  the  10th  and  11th  in  strengthening  that  position,  and 
increasing  his  communications  across  the  Po.  On  the  11th  he  was  joined 
by  Desaix,  the  most  gifted,  next  to  Napoleon,  of  all  the  generals  ripened 
by  the  Revolution.  He  had  lately  won  a  great  name  in  Egypt,  and  had 
now  come  to  serve  in  one  last  battle  under  the  great  soldier  whom  he 
reverenced.  Napoleon  placed  him  in  command  of  the  divisions  of  Monnier 
and  Boudet. 

The  position  of  Stradella,  supported  on  the  flanks,  strengthened  in  front, 
and  unsuitable  to  cavalry,  in  which  the  Austrians  were  greatly  superior, 
was  rendered  further  favourable  to  Napoleon  by  numerous  farm-houses 
and  villas,  which,  so  strongly  built  as  to  be  cannon-proof,  would  diminish 
the  effect  of  the  numerous  Austrian  artillery.  Genoa  having  fallen  (as  he 
had  learnt  about  the  8th),  there  was  now  nothing  to  press  his  further 
movements,  and  his  true  policy  was  to  await  events  at  Stradella.  His 
part  was  a  defensive  one — became  the  active  measures  to  recover  their 
supplies  lay  with  the  Austrians,  who,  if  they  remained  inactive,  would 
thereby  suffer  the  worst  consequences  of  defeat;  viz.,  utter  and  hopeless 
disorganisation.  Since  they  were  thus  compelled  to  seek  him,  he  should 
have  taken  care  that  they  should  find  him  in  a  position  which  assured 
him  of  all  the  chances  of  victory.  But  his  genius  was  always  active  and 
impatient.  He  began  to  doubt  whether  the  Austrians  were  not  escaping 
by  the  left  bank  and  the  Tesino — he  feared,  too,  that,  leaving  a  force  in 
Alessandria  to  mask  their  movements,  they  might,  with  greatly  superior 
forces,  march  to  overwhelm  Suchet.  These  considerations,  constantly 
recurring,  urged  him,  on  the  afternoon  of  the  12th,  to  quit  Stradella,  and 
to  quiet  his  anxieties  by  coming  face  to  face  with  his  enemies.  They  were, 
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or  ought  to  hare  been,  greatly  superior  to  him  in  all  arms — but  his  con- 
fidence and  hardihood  led  him  to  believe  that  their  only  thought  was  how 
to  escape  him.  On  the  18th  he  crossed  the  Scrivia,  below  Tortona.  An 
attempt  made  by  Victor  to  occupy  the  town  under  the  fire  of  the  citadel 
failed,  and  the  place  was  masked  by  a  battalion. 

Afelas,  marching  from  Turin  on  the  8th  with  the  divisions  of  Kaim  and 
Haddick,  reached  Alessandria  on  the  10th. 

He  had  three  plans  to  consider:  to  recover  his  communications  by  the 
left  bank  of  the  Po — to  force  his  way  by  the  right  bank  through  the 
French — to  retire  on  Genoa. 

The  left  bank,  as  has  been  said,  offers  ground  far  less  favourable  for 
cavalry  than  the  right,  which  may  have  induced  him  to  set  aside  that 
consideration. 

The  retreat  on  Genoa  offered  many  advantages.  He  could  hold  his 
ground  there  against  any  French  force  that  would  be  likely  to  come 
against  him.  Keith's  squadron  would  easily  provision  his  army — and  in 
the  last  resort  he  could  embark,  and  transport  it  to  Tuscany.  But  to 
effect  this  he  must  march  at  once,  or  Suchet  would  block  the  passes  of  the 
Apennines. 

But  to  abandon  all  this  conquered  territory  without  a  battle  seemed  too 
pusillanimous.  The  French  signally  defeated  might  be  driven  back  over 
the  Alps,  and  all  disasters  remedied.  He  resolved  therefore  to  put  his  fate 
to  the  issue  of  a  battle. 

Having  once  resolved  on  this,  his  first  measure  should  have  been  to  call 
in  all  available  detachments.  To  what  purpose  should  he  continue  to  guard 
his  present  Hanks  and  rear,  when  the  best  thing  that  could  happen  to  him 
would  be  to  find  the  French  behind  or  on  one  side  of  him,  instead  of  across 
his  present  front?  He  had  in  Alessandria  80,000  troops,  of  whom  8,000 
were  cavalry,  with  200  guns.  At  Turin  and  Coni  he  had  8000  men;  at 
Casal,  Feliciaho,  and  Alessandria,  6600.  It  was  necessary  to  leave  a 
force  in  Turin,  to  prevent  Thurreau  from  coming  on  his  rear— and  2000 
would  have  sufficed  for  Coni.  By  drawing  the  others  to  him  he  could 
have  assembled  10,000  more  than  he  had  on  the  day  of  battle. 

Napoleon  committed  what  had  nearly  been  a  ruinous  fault  when  he 
debouched  with  his  inferior  cavalry  and  fewer  guns  into  the  great  plain  of 
Marengo.  To  add  to  the  risk,  he  detached  one  division  of  Dessaix's  corps 
towards  Rivalta,  to  guard  against  Hohenzollern,  whom,  from  false  intel- 
ligence, he  believed  to  be  advancing  with  the  garrison  of  Genoa  by  the 
Novi  road.  He  left  Monnier's  division  of  Dessaix's  corps  at  Ponte  Carone, 
and  1600  cavalry  at  Castel  Novo,  to  maintain  the  communication  with 
Pavia — and  then  advanced  across  the  plain  of  Marengo  with  the  troops 
that  remained,  16,000  infantry,  2000  cavalry t  and  40  guns.  One  reason 
which  caused  this  imprudence  probably  was,  that  the  road  by  which  Melas 
must  march  to  Genoa  crossed  the  plain  of  Marengo.  If  then  he  could 
throw  himself  across  this  road,  Melas  would  be  restricted  to  two  of  the 
three  alternatives  already  enumerated. 

Having  reached  Ban  Ginliatto  without  hearing  anything  of  th£  enemy, 
he  caused  the  plain  to  be  scoured  for  news,  but  none  was  obtained.  But 
Victor,  marching  in  advance,  came  at  last  on  the  remains  of  Oreilly's 
defeated  troops  in  the  village  of  Marengo,  attacked  and  drove  them  out  of 
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the  village  back  on  the  Botmida,  and  even  attempted  to  seize  the  bridge, 
but  the  fire  of  the  batteries  of  the  camp,  and  the  guns  of  the  ttte-de-pont, 
catised  him  to  retire  towards  Marengo. 

Judging  from  the  ease  with  which  the  Austrians  were  forced  from  the 
Tillage,  Napoleon  concluded  that  the  main  body  could  not  be  in  Alessandria, 
or  it  would  have  supported  so  important  an  outpost  Urged  by  his  doubts, 
he  returned  to  the  Scrivia,  on  his  way  to  get  intelligence  from  the  Po  and 
Tesino;  but  the  river  suddenly  overflowing  prevented  him  from  crossing, 
and  he  remained  for  the  night  on  the  bank,  at  the  tower  of  Garofolo. 

That  day  Melas  had  held  a  council  of  war  at  Alessandria,  the  opinion 
of  which  was  unanimously  for  attack ;  and,  accordingly,  next  morning  the 
Austrians  filed  in  three  columns  over  the  bridges  of  the  BormidA. 

Two  roads  cross  the  plain  towards  Alessandria ;  one  by  Tortona  and 
St.  Giuliano,  by  which  the  French  had  marched ;  the  other  nearer  the  Po, 
by  Sate,  across  the  Scrivia,  to  Pavia.  On  this  latter  road  is  a  village 
called  Castel  Ceriolo,  where  the  French  right  rested ;  abreast  of  it  in 
the  plain  between  the  two  roads  is  Marengo,  and  a  muddy  rivulet — the 
Fontanonc — runs  along  the  front  of  the  villages,  making  a  loop  on  the 
left  of  Marengo  towards  the  Tanaro.  The  French  line  was  from  Castel 
Ceriolo  on  the  right,  through  Marengo,  to  the  Fontanone  on  the  left.  The 
line  was  held  at  first  by  Victor's  corps  alone,  that  Of  Lannes  being  behind 
him  on  the  plain;  Dessaix  was  still  towards  Rivalta,  Monnier  behind  the 
Scrivia,  but  both  were  moving  in  haste  to  the  field  at  the  Urgent 
summons  of  Napoleon. 

Melas's  plan  was  to  direct  one  column  against  the  French  centrfe  at 
Marengo,  another  smaller  one  against  their  left,  while  Ott,  with  8000 
men,  turned  Castel  Ceriolo  on  their  right.  He  made  several  mistakes  in 
his  arrangements.  First,  though  he  had  two  bridges  to  file  over,  he  had 
only  one  issue  from  the  titt-de-poni  which  covered  them ;  for  Which 
reason  only  one  column  could  pass  at  a  time,  and  Ott's,  which  had 
furthest  to  march,  was  the  last  to  issue  forth ;  consequently  he  was  not 
in  position  to  engage  till  long  after  the  others.  Secondly,  as  if  to  com- 
pensate for  Napoleon's  fault  of  detaching  Dessaix,  Melas,  hearing  that 
Stichet  was  approaching  Acqui,  and  not  considering  that,  even  if  it 
were  true,  that  circumstance  could  not  influence  a  battle  which  must  be 
decided  in  a  few  hours,  detached  more  than  2000  horse  on  the  Acqui 
road.  Thirdly,  it  was  a  grand  error  under  the  circumstances  to  attack 
the  village  of  Marengo  at  all.  Under  ordinary  circumstances  it  could 
not  be  neglected — but  these  were  no  ordinary  circumstances.  Melas 
had  no  communications  to  guard ;  when  he,  issued  from  Alessandria,  it 
should  have  been  in  the  firm  determination  not  to  retreat  upon  it — his 
sole  thought  should  have  been  how  to  enter  the  plain  with  all  his  forces, 
and  form  front  to  the  enemy  in. any  direction  except  his  present  one. 
His  attack  on  Marengo  should  have  been  a  feint,  and  his  whole  force 
after  making  that  feint  should  have  followed  Ott  under  cover  of  his 
superior  artillery  upon  the  Said  road.  They  would  thus  have  been  on 
the  plain,  on  the  flank  of  the  French,  and  able  either  to  fight  or  move 
towards  the*  Pb. 

However,  instead  of  this,  the  Austrians  engaged  in  an  obstinate  and 
bloody  fight  along  the  Fontanone,  which,  as  well  as  Marengo,  proved  a 
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most  formidable  obstacle.  Still,  as  soon  as  Ott  came  up  on  the  French 
right,  they  pressed  back  Victor  and  Lannes  by  weight  of  numbers. 
Napoleon,  at  this  juncture,  appeared  with  Monnier's  division,  and  for  a 
time  restored  the  battle,  but  the  French  were  again  overmatched,  and 
driven  in  scattered  order  across  the  plain,  till  their  left  rested  on  San 
Giuliano.  Had  Melas  now  possessed  his  2000  cavalry  in  reserve,  the 
French  retreat  would  have  become  a  rout,  and  Marengo  would  have  been 
an  Austrian  triumph.  As  it  was,  affairs  looked  so  well  for  the  Austrians, 
that  Melas,  worn  with  fatigue,  left  the  field  to  despatch  intelligence  of 
his  victory  to  Genoa,  Turin,  and  the  Aulic  Council.  The  Austrians, 
committed  to  Zach,  the  chief  of  the  staff,  were  formed  in  long  columns 
previous  to  following  up  their  success  by  a  march. 

At  this  moment  Dessaix  with  his  fresh  troops  appeared  on  the  field.  It 
is  said  that  Napoleon  thought  at  first  of  employing  these  to  cover  his 
retreat;  but  he  presently  resolved  to  use  them  in  a  last  effort  for  victory. 
Supported  by  the  only  French  guns  now  serviceable,  and  by  Kellermann's 
horse,  Dessaix  formed  line  in  front  of  San  Giuliano;  the  head  of  the 
advancing  Austrian  column  was  surprised,  enveloped,  charged  in  flank  by 
Kellermann,  and  finally  dispersed.  The  other  columns  in  rear  made 
valiant  attempts  to  stem  the  torrent  and  to  deploy  on  the  plain,  but  the 
head  of  every  formation  was  enveloped  and  destroyed,  and  at  nightfall  the 
whole  army  lately  victorious  was  flying  across  the  Bormida  back  to 
Alessandria. 

Melas  had  been  puzzled  by  the  near  and  nearer  approach  of  the 
cannonade  towards  Alessandria;  but  his  doubts  were  soon  removed  by 
the  fugitives  who  poured  in.  The  night  was  spent  in  trying  to  restore 
some  order,  and  in  distributing  supplies.  "  Day,"  as  an  Austrian  journal 
expressed  it,  "  came  to  show  the  sad  wreck  of  a  battle  won."  Melas  was 
still  considering  how  to  retrieve  the  stroke  when  he  learned  that  his 
redoubtable  adversary  had  summoned  the  tete-de-ponty  and  had  formed 
his  columns  of  attack.  Under  these  circumstances,  and  seeing  that  his 
position  was  further  complicated  by  the  advance  of  Suchet  towards 
Acqui,  he  made  overtures  for  a  convention. 

Napoleon  on  his  part  was  willing  to  treat.  His  losses  in  the  battle  had 
been  considerable;  the  Austrians  were  still  formidable  and  might  renew 
the  action;  they  might  escape  by  the  Tesino;  they  might  turn  and  over- 
whelm Suchet,  and  shelter  themselves  in  Genoa;  therefore  he  received 
the  envoy  of  Melas  with  consideration,  and  the  convention  of  Alessandria 
was  concluded. 

By  it  the  Austrian  army  was  permitted  to  pass  to  the  Mincio;  60,000 
soldiers  were  thus  saved  to  tne  empire.  In  return  Melas  surrendered  all 
the  fortresses  and  citadels  in  front  of  the  Mincio  up  to  the  frontier  and 
the  sea. 

The  great  soldier's  dreams  of  the  reconquest  of  Italy  were  thus  realised 
in  less  than  four  weeks  by  the  unfailing  execution  of  a  nearly  perfect 
plan;  and  the  campaign  of  Marengo  remains  one  of  the  most  wonderful 
examples  of  that  system  of  a  war  of  marches,  which,  originating  in  the 
necessities  of  the  French  republic,  was  so  constantly  and  gloriously 
illustrated  by  Napoleon. 
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Friday,  March  16th,  1860. 

The  Right  Honourable  The  EARL  of  ELLENBOROUGH,  G.C..B., 

in  the  Chair. 


ON    THE    NECESSITY,    DESCRIPTION,    ORGANISATION,   AND 
COST  OF  NATIONAL  DEFENSIVE  MEASURES. 

By  Lt.-Col.  John  Pitt  Ejennedy,  formerly  an  Officer  of  the  R.E.,  Military 
Secretary  to  the  late  General  Sir  C.  Napier  when  Commander-in- 
Chief  in  India,  &c. 

1.  The  Defence  of  the  Empire  embraces  the  protection- 

First.  Of  Great  Britain  and  Ireland ; 

Second.  Of  British  Colonies  throughout  the  world; 

Third.  Of  British  and  Colonial  Commerce  on  the  High  Seas. 

2.  These  important  interests  must  be  protected  not  only  against  the 
possible  aggression  of  the  most  powerful  states  single-handed,  but  likewise 
against  the  combinations  of  such  states  taken  collectively. 

8.  We  may  fairly  reason  on  what  may  be  attempted  in  future  from 
what  has  actually  been  done  in  times  past. 

England  was  conquered  by  the  landing  of  foreign  forces  on  her  shores. 

In  later  times  the  military  resources  of  the  first  Napoleon  enabled  him 
to  provoke,  and,  with  180,000  men,  for  years  to  maintain,  a  conflict  against 
England,  Spain,  and  Portugal,  and  simultaneously  to  launch  a  million  of 
men  against  the  Russian  Empire,  whilst,  having  beaten  Austria  into  tem- 
porary servility,  he  kept  Prussia  in  a  state  of  perpetual  castigation ;  and 
although  from  his  having  undertaken  too  much  at  a  time,  from  England's 
preponderating  naval  force  in  those  days,  from  the  tenacious  resistance  of 
British  sailors  and  soldiers  in  every  conflict,  finally,  from  the  combination 
of  the  very  elements  against  him  in  Russia,  his  ruin  was  effected,  it  is  not 
difficult  to  imagine  how  different  might  have  been  the  results  had  he  con- 
ciliated Russia,  until,  by  concentrating  and  personally  directing  his  vast 
resources  against  the  Peninsula,  he  had  settled  the  Spanish  question,  and 
had  he  above  all  succeeded  in  making  his  Navy  equal  to  that  of  England, 
which  latter  appears  to  be  a  cherished  policy  of  the  reigning  Emperor. 

4.  Neither  is  it  difficult  in  the  present  day  to  conceive  a  French  and 
Russian  alliance  for  aggressive  objects  against  England,  thus  opposing  to 
her  two  absolute  monarchs  sustained  by  nearly  a  million  and  a  half  of  first- 
rate  soldiers,  with  large  and  increasing  navies,  and  having  the  entire 
resources  of  their  respective  empires  at  their  individual  control. 

5.  Against  these  and  all  other  combinations  defensive  measures  must 
be  effectually  calculated.  When  the  interruption  of  peace  and  industry 
depends  upon  the  will  of  individual  men  representing  half  a  million  or  a 


Digitized  by  LjOOQIC 


46  NECESSITY,  DESCRIPTION,  ORGANISATION,  AND 

million  .of  well-trained  warriors,  their  neighbours  are  bound  to  adopt  the 
requisite  precautions  in  due  time. 

6.  The  passage  of  the  Pruth  is  but  five  years  past.  It  was  the  head- 
strong act  of  one  man.  It  lighted  the  tore}*  of  war,  and  extinguished  a 
large  amount  of  the  commercial  and  industrial  energy  of  the  world,  and 
particularly  of  England,  from  t}iat  day  to  the  present  time. 

7.  The  still  more  recent  passage  of  the  Ticino  was  likewise  the  act  of 
another  individual  leader  of  armies. 

Fortunately  both  those  aggressors  were  defeated  in  the  conflicts  they 
provoked,  but  no  such  penalties  could  atone  for  the  wide-spread  evils 
which  their  acts  entailed.  The  precautions  and  attitude  of  peace-loving 
nations  should  be  such  as  to  control  the  occurrence  of  tear,  not  merely  to 
secure  victory  when  attacked. 

8.  Dp  to  the  passage  of  the  Pruth  forty  years  of  tranquillity  had  led 
England  to  imagine  that  improved  political  axioms  had  extinguished  for 
ever  her  European  wars,  and,  notwithstanding  the  recent  proofs  to  the  con- 
trary, there  are  still  those  who  venture  to  assert  that  the  necessity  for 
defensive  measures  is  but  a  nightmare  of  weak  minds. 

As  long  as  absolute  rulers  find  themselves  at  the  head  of  vast  armed 
masses  effectual  preventatives  must  be  established  on  a  commensurate 
scale  by  their  neighbours,  and  those  nations  that  neglect  the  required  pre- 
cautions will  sooner  or  later  pay  the  forfeit  of  their  improvidence. 

9.  The  Duke  of  Wellington,  scanning  the  effects  of  steam  years  ago, 
urged  the  necessity  of  national  defensive  measures.  His  was  not  the  vision 
of  a  disordered  or  timid  brain,  but  the  calculation  of  the  most  capable 
mind  that  England  has  ever  produced  to  deal  with  such  a  subject,  on  data 
derived  from  the  most  extensive  practical  experience.  His  admonition  was 
neglected  on  the  falsest  principles  of  both  policy  and  finance,  and,  whatever 
may  have  been  the  amount  of  absolute  aggressive  peril  which  the  country  has 
since  gone  through  with  impunity,  there  can  be  no  doubt  that  the  industrial 
and  commercial  injuries  sustained  by  the  neglect  of  his  advice,  in  the 
periodical  commercial  panics  which  that  neglect  has  produced,  would  have 
paid  manifold  the  cost  of  any  rational  defensive  system  that  could  have 
been  adopted. 

What  reasonable  sacrifice  in  the  way  of  national  defence  could  be  com- 
pared to  the  withholding  of  British  capitalists'  investments  for  the  employ- 
ment of  the  people  and  the  development  of  home  and  colonial  wealth  and 
industry? 

10.  It  may  then  be  assumed  that  the  power  of  both  internal  and  exter- 
nal defence  must  be  effectually  established,  cost  what  it  may,  and  that  the 
only  question  is,  Upon  what  principle  can  it  be  most  effectually  and  safely 
established  ? 

11.  This  question  involves  the  consideration  of  both  our  land  and  sea 
forces,  their  respective  amounts  compared  with  those  of  other  countries, 
and  the  due  application  of  each  to  its  peculiar  duties. 

12.  It  is  clear  that  British  commerce  on  the  high  seas,  which  is  the 
very  breath  of  our  nostrils,  as  it  sustains  the  existence  and  progress  of 
206  millions  of  British  subjects,  can  only  be  protected  by  the  Navy. 

That  in  like  manner  the  British  colonies  spread  over  the  globe  must  be 
mainly  protected  by  the  same  force,  and  that  the  magnitude  of  these  two 
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interests  compared  with  those  of  any  other  nation,  or  of  all  other  Eu- 
ropean nations  put  together,  gives  not  only  the  right  but  the  obligation  to 
maintain  a  British  naval  force,  which,  whatever  its  strength,  can  excite  no 
rational  jealousy  or  suspicion  on  the  part  of  other  countries.  The  only 
limit  to  that  force  must  be  the  prudential  one,  affecting  ourselves  alone,  of 
what  it  may  cost. 

13.  Great  Britain,  however,  has  a  just  right  to  look  with  distrust  on, 
and  narrowly  to  scan  the  motives  of,  any  large  naval  increase  in  other 
states  beyond  what  their  own  national  requirements  demand.  This  is  the 
true  scale  by  which  the  amount  both  of  land  and  sea  force  in  every  state 
ought  to  be  calculated,  throwing  out  altogether  the  element  which  confers 
the  power  of  foreign  aggression. 

14.  Land  and  sea  forces  on  a  legitimate  system  should  come  down  to 
the  simple  scale  of  a  military  police.  They  can  only  be  forced  beyond 
this,  in  states  pacifically  disposed,  by  the  existence,  as  in  Europe,  of  the 
aggressive  scale  adopted  by  some  arbitrary  neighbouring  states;  and  where 
that  scale  exists,  even  in  an  individual  case,  other  states,  however  pacifi- 
cally disposed,  must  necessarily  raise  their  own  armaments  to  this  standard, 
or  place  themselves  in  extreme  peril. 

15.  To  the  European  standard  then  by  some  means  England  must  come, 
if  she  is  to  enjoy  security,  peace,  and  free  industrial  action. 

It  has  been  shown  that  under  the  present  state  of  things  British  colonies, 
amounting  to  2  J  times  the  area  of  Europe,  with  nearly  as  large  a  popula- 
tion, and  British  commerce,  must  be  mainly  protected  by  the  Navy. 

Tbe  first  line  of  defence  for  the  home  empire  must  likewise  be  the  British 
Navy ;  and  yet  it  would  appear  that,  after  two  unexampled  years  of  activity 
in  strengthening  our  fleet,  it  is  still  far  below  its  proper  comparative 
amount. 

16.  The  relative  scales  of  population  and  commercial  activity  existing 
under  the  protection  of  the  respective  flags  would  jifttifr  a  British  naval 
force  more  than  fivefold  that  of  France  and  threefold  mat  of  Russia,  or 
twice  their  aggregate  amount,  and  these  considerations  not  only  justify 
but  demand  that  England  should  maintain,  if  not  double  the  amount,  at 
least  a  large  preponderating  naval  force  beyond  the  combined  fleets  of  those 
two  nations. 

17.  The  administrative  duties  of  the  British  Government  to  its  widely- 
spread  population  justify  a  land  force  equal  to  twice  the  aggregate  force 
of  France  and  Russia;  yet  the  actual  amount  of  British  troops  of  the  Line 

♦  is  under  one-fifth  of  the  united  forces  of  those  two  states,  or  one-tenth  of 
what  the  comparison  with  them  would  justify!  And  it  must  not  be  for- 
gotten that  the  53  nations  existing  under  the  protection  of  the 
Sovereign  of  England  are  scattered  through  every  part  of  the  world, 
requiring  that  the  British  forces  should  be  broken  into  a  corresponding 
number  of  detachments,  thus  justifying  a  much  larger  comparative  aggre- 
gate of  force  than  where  the  subjects  to  be  protected  are  concentrated,  as 
they  are  in  other  states.  Where,  then,  is  the  motive  to  be  found  for  these 
disproportionate  armaments  of  our  neighbours,  at  least  as  regards  their 
navies?  This  is  a  question  which  every  statesman,  nay,  every  English 
man,  is  bound  to  solve. 

18.  'The  Emperor  of  the  French,  with  all  his  sagacity,  would  never 
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embarrass  his  finances  to  create  an  enormous  navy  merely  as  a  yacht 
fleet. 

That  fleet  is  unquestionably  composed  of  ships  of  war,  built  for  some  pur- 
pose of  war,  and  the  world  cannot  present  him  with  any  other  antagonist  than 
England  against  whom  such  a  fleet  as  he  has  built  could  be  required  to  act. 

It  is  clear,  then,  upon  every  ground,  that  the  naval  preponderance  of 
England  must  be  restored,  cost  what  it  may. 

19.  The  shortest  and  best  mode  by  which  this  international  adjustment 
of  naval  forces  could  be  restored,  would  be  by  the  French  Emperor 
voluntarily  handing  over  such  a  portion  of  his  fleet,  at  cost  price,  as  would 
effect  the  result.  It  would,  in  fact,  be  the  soundest  financial  and  political 
act  of  his  reign,  practically  confirming  his  declaration  "  L'  Empire  c'est 
la  paix."  Nor  would  it  in  any  way  affect  the  ultimate  relative  proportions 
of  the  respective  navies,  as  otherwise  England  must  accomplish  the 
required  result  by  building  and  expenditure.  It  is  entirely  a  financial 
question,  involving  equally  the  interests  of  both  nations. 

20.  A  strong  Home  Fleet  must  undoubtedly  be  the  first  line  of  defence 
for  the  British  Islands. 

But  to  make  the  Navy  the  only  defence,  or  even  the  principal  defence,  as 
regards  England,  would  cripple  the  Government  in  the  employment  of  its 
naval  forces,  and  would  either  leave  the  distant  possessions  of  the  empire 
unprotected,  or  would  require  so  preposterous  an  expenditure  as  must 
revolt  the  mind  of  any  reflecting  man,  and  still  leave  us  insecure. 

England,  the  focus  of  the  Empire — the  source  from  which  investments 
extend  to  the  vast  British  Colonies,  and  the  consequent  mainspring  of  their 
development;  the  cradle  and  asylum  of  civil  and  religious  liberty  through- 
out  the  globe;  the  most  detested  object  of  arbitrary  power;  the  chief  em- 
porium of  the  world's  wealth ;  the  most  tempting  military  booty — hence, 
the  most  inviting  point  of  attack,  but  the  most  worthy  and  most  easy  of  de- 
fence !    What,  then,  48  to  be  the  principal  permanent  defence  of  England? 

21.  The  estinfttes  of  the  Army  and  Navy  for  the  current  year  1860-61 
must  be  considered  in  reference  to  this  question: — 

Army     ....        £14,842,275 
Navy      ....  12,802,200 

Total  Army  and  Navy      .        £27,644,475 

Of  this  very  much  increased  amount  as  compared  with  former  years,  a 
considerable  portion  is  to  supply  some  of  those  lamentable  deficiencies  * 
which  had  been  permitted  through  views  of  mistaken  economy  to  reach  a 
point  perilous  to  the  security  of  the  nation,  and  which  are  now  being 
gradually  remedied.     Here,  then,  we  have — 

One  year's  estimate  of  military  establishments  .     £27,644,475 

Added  to  an  annual  charge  for  former  wars  of  about        28,000,000 

Making  a  total  of   £55,644,475 

or  about  five-sixths  of  the  entire  state  revenue,  applied  to  the  payment  for 
past  and  present  military  establishments. 
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This  includes,  it  is  true,  the  charge  for  those  20,000,0002.  which  were 
expended  to  erase  the  stain  of  slavery  from  the  flag  of  England. 

Such  an  amount  of  military  expenditure  is  no  doubt  most  lamentable, 
though  far  preferable  to  the  alternative  of  becoming  a  province  of  the 
French  empire  1  This  must  be  our  consolation  for  past  incumbrances,  as 
well  as  the  stimulus  for  future  defensive  preparations. 

22.  The  Navy  Estimates  provide  a  force  of  54,000  men  of  all  ranks  for 
the  fleet,  in  addition  to  the  Coast  Guard  and  the  crews  of  training,  survey- 
ing, troop,  and  store  ships.  The  average  cost  per  man  of  all  ranks 
appears  to  be  about  602.  per  annum.  The  estimates  likewise  provide  a 
force  of  18,000  marines  of  all  ranks,  at  an  average  cost  of  492.  each  per 
annum.  But  the  most  important  feature  of  these  estimates  is  the  determi- 
nation evinced — 

1st.  To  strengthen  our    naval  position  by  the  required  numerical 

increase  of  steam  ships  of  war. 
dnd.  To  establish  a  certain  rapid  means  of  manning  the  fleets  of 
England. 

28.  All  honour  to  the  existing  Government  for  their  efforts  to  restore  to 
its  right  relative  standard  the  true  characteristic  force  of  the  British 
Empire.  Honour,  too,  to  their  immediate  predecessors,  who  effected  so 
much  in  the  same  direction,  and  in  so  short  a  time.  How  earnestly  must 
that  course  still  be  pursued,  when  we  find  that  the  French  steam  navy  is 
far  beyond  its  proper  relative  strength,  and  is  daily  adding  to  mat 
strength ;  that  the  Bussian  navy  is  making  a  similar  progress ;  that  the 
French  and  Bussian  navies  can  with  safety  be  dismantled,  because  their 
shores  are  amply  protected  without  them,  and  they  can  be  re-commis- 
sioned with  facility f  certainty,  and  rapidity,  whilst,  if  the  British  fleets  be 
reduced,  they  can  only  be  manned  with  difficulty,  uncertainty,  and  delay; 
finally,  that  the  French  and  Bussians  are  still  rapidly  building  new  ships 
of  war! 

24.  How  is  this  destructive  competition  to  end,  and  what  is  its  object? 
If  continued,  the  result  must  be  financial  ruin  to  the  weakest  treasury, 

and  great  injury  to  all. 

Its  sole  and  unmistakeable  object  is  hostility  to  the  naval  position  of 
England,  a  position  which  England  cannot  compromise  or  risk  whilst  she 
has  a  man  or  a  shilling  left  for  its  reinforcement  and  security.  The 
destruction  of  the  British  fleet  would  be  but  the  first  step  to  the  dismem- 
berment of  the  British  empire. 

The  Admiralty  are  frequently  catechised  as  to  where  their  ship-building 
is  to  have  a  limit.  This  question  can  only  be  answered  by  the  Emperors 
of  France  and  Russia. 

25.  The  cessation  of  our  naval  competition  rests  entirely  with  Bussia 
and  France.  Even  were  they  to  cease  building,  England  must  continue 
until  she  has  her  proper  relative  amount  of  ships ;  and,  though  France  and 
Bussia  may  dismantle  their  fleets,  England  must  keep  hers  in  commission, 
until  she  has  actually  established  as  certain  and  rapid  a  mode  of  re- man- 
ning those  ships  as  that  adopted  by  either  France  or  Bussia;  when  so 
situated,  and  not  sooner,  England  can  venture  to  reduce  her  fleet  if  others 
will  do  the  same. 

26.  Hence,  the  effectual  mode  of  securing  moderate  Navy  Estimates, 
VOL.  IV,  E 
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together  with  national  safety,  in  future  years,  must  rest  upon  the  measure 
intended  to  provide  a  copious  reserve  force  of  seamen;  until  that  great 
fact  is  fully  achieved,  he  will  be  a  hasardous  statesman  who  shall  venture 
to  reduce  the  fleet  of  England  below  a  full  war  establishment,  equal  to 
cope  with  all  that  may  be  arrayed  against  it* 

The  start  of  a  few  months  in  completing  80  sail-of»the»lme>  or  other  pre- 
ponderating forces  for  sea,  after  a  mutual  disarmament}  would  give  to  the 
first  out  an  incalculable  power  of  conquest  and  destruction. 

27.  The  French  are  stated  to  have  a  reserve  force  of  seamen  amounting 
to  90,000  men.  This  would  appear  to  be  an  incredibly  large  numbers- 
be  that  as  it  may,  England  should  have  a  certain  reserve  force  equal  to  the 
difference  between  her  lowett  peace  establishment  and  the  complement  required 
to  man  every  effective  ship  in  the  navy. 

28*  We  may  assume,  for  the  sake  of  illustration,  that  this  reserve  com- 
plement would  reach  to  60,000  men,  costing  annually  a  retaining  payment 
of  6i»,  72.,  82.,  or  even  102.  each  as  compared  with  the  same  numbeJtofioat, 
costing  602.  each  per  annum. 

60,000  reserves  at  6/.  would  amount  to  per  annum  360,0002. 
„  at  72.  „  „        420,0002. 

„  at  82.  „  „        480,0002. 

„  at  102.  „  „        600,0002. 

60,000  afloat  at  602.  each,  would  amount  to  3,600,0002.  per  annum. 
Thus  the  saving  that  would  attend  a  reserve  establishment  receiving  the 
high  retaining  salary  of  102.  would  on  this  comparison  be  8,000>OOO2. 
annually. 

In  fact  the  establishment  of  a  certain  sufficient  reserve  force  of  seamen 
is  the  only  principle  which  can  justify  any  safe  reduction  of  importance 
in  the  fleet  during  even  the  most  profound  peace  as  compared  with  a  full 
war  establishment. 

20*  Those  who  look  back  with  confidence  to  British  naval  triumphs  in 
ibrmer  wars,  as  the  index  of  what  may  still  be  achieved,  must  recollect 
that  the  transition  from  sailing-vessels  to  steamers  destroyed  the  numerical 
superiority  of  our  ships,  which  an  improvident  administration  of  affairs 
delayed  to  restore,  and  that  the  suppression  of  the  arbitrary  press-gang 
system,  whioh  formerly  manned  our  ships  with  rapidity,  was  not  followed 
by  any  certain  mode  of  supply.  The  reserve  principle  recently  suggested 
has  not  yet  proved  successful:  additional  inducements,  however,  must  make 
it  so. 

80.  The  objects  of  a  general  defensive  system  for  England  must  be— 
1st.  To  be  able  to  man  as  large  a  fleet  with  as  much  rapidity  as 

any  combination  of  hostile  states  can  bring  against  us» 

2nd.  To  leave  the  great  mass  of  the  navy  disposable,  if  required,  for 

the  protection  of  commerce  and  the  colonies,  reserving  only  a  strong 

channel  fleet  as  a  first  line  of  defence  for  Great  Britain  and  Ireland. 

8rd.  To  establish  so  overwhelming  an  internal  organisation  of  land 

forces  as  shall  render  the  home  empire  perfectly  secure  against 

external  aggression,  even  in  the  abeence  of  the  channel  JkeU 

4th.  To  accomplish  these  results  effectually  at  the  smallest  possible  cost. 

81.  The  army  estimates  provide  a  line  force  of  148)862  men  of  all 
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ranks,  with  14,682  horses  charged  to  the  British  revenue,  and  92,490 
men  with  9,710  horses  charged  to  the  Indian  revenue. 

Thus  the  effective  British  troops  of  the  line  amount  to  285,852  men  of 
all  ranks,  including  artillery,  engineers,  cavalry  and  infantry,  of  whom 
92,490  are  for  service  in  India,  nearly  50,000  are  detached  to  other  colo- 
nies, and  over  90,000  remain  in  Great  Britain  and  Ireland.  The  average 
annual  cost  of  British  troops  of  the  line  of  all  arms  and  ranks  appears 
to  be  about  68/.  per  man,  exclusive  of  non-effective  charges. 

82.  The  presence  of  90,000  troops  of  the  line  within  the  home  empire 
is  a  consideration  well  calculated  to  remove  alarm ;  rarely  have  the  numbers 
of  any  British  force,  opposed  to  their  foes  in  fight,  approached  one-third 
of  that  amount,  atd  the  marvellous  power  of  conveying  troops  in  Great 
Britain  could  effect  the  concentration  of  these  90,000  men  upon  any  given 
point  inviting  an  attack,  within  a  few  hours.  Then  why  misgivings? 
The  simple  answer  is,  that  the  regular  troops  in  England  are  but  the 
fluctuating  balance  of  the  colonial  garrisons,  liable  at  an  hour's  notice  to 
be  called,  as  lately  they  were,  to  the  most  distant  regions  of  the  earth.  In 
this  extended  empire,  the  possibility  of  such  contingencies  must  ever  be 
kept  in  view,  and  provided  against. 

3&.  Those  whose  fiat  turns  peace  into  war  do  not  measure  our  troops 
by  their  prowess,  but  by  their  limited  numbers  as  compared  with  their 
own  vast  masses ;  they  do  not  look  back  to  the  unequal  conflicts  through 
which  British  troops  have  carried  their  country  in  triumph ;  and  there 
is  no  question  that  the  steady  industrial  progress  of  the  people  of  England 
can  only  be  secured  by  making  it  quite  palpable  that  not  only  in  quality, 
but  in  numbers,  are  their  defenders  most  formidable.  If  those  numbers 
can  be  arrayed  without  any  considerable  cost,  and  without  diverting  any 
class  from  the  productive  pursuits  of  industry,  this  difficult  problem  will 
have  been  solved. 

84.  A  large  increase  of  the  regular  army  would  not  meet  these  condi- 
tions ;  neither  would  the  militia  principle,  nor  any  other  which  involves 
payment  for  the  service  given. 

85.  The  principle  which  does  appear  applicable,  is  a  well-organised 
volunteer  force,  meaning  an  association  of  loyftl  men,  so  strongly  attached 
to  the  institutions  of  the  country  as  gratuitously  to  form  themselves  into 
a  well-organised  military  force  for  internal  defence,  and  to  effect  this  with 
such  hearty  good  will  and  perseverance  as  shall  enable  them  to  prefer  the 
regular  indispensable  training  which  it  will  entail  to  the  usual  recreations 
that  fill  up  the  leisure  hours  of  industrious  men.  Such  is  the  high  charac- 
teristic of  the  movement  which  is  now  exhibiting  itself  throughout  Great 
Britain. 

86.  The  differenoe  between  the  militia  principle  and  that  of  the  vo- 
lunteer is  remarkable  in  several  respects.  •  The  militia  soldier  must  be 
paid  by  the  State  whilst  embodied  for  training,  because  during  that  time 
he  must  neglect  his  ordinary  means  of  livelihood,  risking  his  power  of 
resuming  it  when  the  training  ceases,  and,  when  disembodied,  he  neglects 
his  practice  as  a  soldier  until  he  is  again  called  out. 

The  volunteer  costs,  comparatively,  nothing  as  a  soldier,  because  his 
productive  time  for  earning  a  livelihood  is  not  interfered  with,  neither  is 
his  training  or  practice  as  a  soldier  interrupted,  for  he  devotes  to  it 
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daily  and  weekly  only  his  spare  time,  instead  of  following  some  other 
recreation.  His  military  pastime  injures  neither  his  employer  nor  himself. 
The  militia  soldier  ceases  during  his  training  to  invest  his  industry  in 
producing  wealth;  the  volunteer  continues  as  usual  his  productive  in- 
dustry. 

37.  On  the  other  hand,  unless  the  volunteer  force  be  thoroughly  organ- 
ised, sufficiently  numerous,  and  rightly  distributed,  its  effect  must  be  rather 
inimical  than  advantageous ;  it  would  lull  the  nation  into  imaginary  secu- 
rity, whilst  neighbouring  rulers  would  be  perfectly  cognisant  of  its  short- 
comings. 

A  limited  number  of  skirmishers  would  be  a  mere  delusion  ;  volunteers, 
to  be  effectual  as  a  reinforcement  to  our  regular  troops^must  be  organised 
in  battalions  and  brigades.  They  must  be  able  to  act  in  solid  bodies,  and 
to  meet  in  line  the  best  foreign  troops. 

38.  The  total  male  population  capable  of  bearing  arms  in  Great  Britain 
may  be  estimated  at  about  5,000,000,  of  whom  one-tenth  would  more  than 
supply  the  demand  for  the  navy,  coast  guard,  marines,  troops  of  the  line, 
and  militia,  and  one-tenth  more  would  give  an  effective  volunteer  force  of 
500,000  men.  The  latter  would  not  in  any  way  be  withdrawn  from  the 
productive  industry  of  the  country. 

39.  The  most  important  element  in  a  general  volunteer  organisation  for 
Great  Britain  must  be  a  proper  selection  of  territorial  districts  and  sub- 
districts,  that  shall  be  suited  to  the  assembling  for  exercise  of  the  different 
sized  squads  or  bodies  of  men  which  constitute  an  organised  force  :  viz. 

One  section  of  25  men. 

One  subdivision  of  two  sections,  or  50  men. 

One  company  of  four  sections,  or  100  men. 

One  battalion  of  10  companies,  or  1,000  men. 

One  brigade  of  several  battalions. 

One  division  of  several  brigades. 

One  corps  d'armee  of  several  divisions. 

40.  The  census  registration  districts  offer  the  best  existing  arrange- 
ment in  this  respect,  giving,  as  they  do,  the  details  both  as  to  area  and 
population  of  great  divisions,  counties,  districts,  and  sub-districts,  tho- 
roughly ascertained,  and  classified  on  a  principle  quite  analogous  to  what 
would  be  requisite  for  a  methodised  volunteer  organisation  for  objects  of 
national  defence. 

41.  At  the  same  time,  the  density  of  population  in  reference  to  area  is 
so  very  variable  in  different  localities  as  to  require  much  forethought  in 
adapting  the  proper  details  to  the  circumstances  of  every  case. 

The  average  population  of  town  districts  in 

Great  Britain  ptr  square  mile  is        .        •  3,337 
That  of  country  districts      •         .        .        .120 

Thus,  on  the  assumption  that  1  in  40  of  the  population,  or  1  in  10  of 
adult  males,  would  give  a  sufficient  effective  force  of  volunteers  (say 
500,000  men),  one  average  mile  of  town  district  would  produce  83 
volunteers,  whilst  a  like  extent  of  average  country  district  would  produce 
but  three. 
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42.  Averages,  however,  give  but  vague,  and  often  misleading,  notions. 
Of  624  census  districts  of  the  third  class,  comprised  in  England  and  Wales, 
and  containing  an  average  area  of  about  90  square  miles  each,  with  an 
average  population  of  about  28,730  souls,  the  most  dense  town  district 
(No.  17,  East  London)  contains  a  population  of  185,751  to  the  square 
mile,  whilst  the  least  dense  country  district  (No.  557,  Bellingham,  in 
Northumberland)  contains  but  18  souls  to  the  square  mile  ;  and  there  is 
every  intermediate  variety  of  density  per  square  mile  between  these  two 
wide  extremes. 

48.  In  the  district  of  maximum  density,  a  single  square  mile  would 
produce  on  the  scale  here  proposed  4,643  volunteers,  or  a  formidable 
brigade,  whilst,  in  the  district  of  minimum  density,  above  200  square  miles, 
or  a  space  14  miles  long  by  14  miles  wide,  would  be  required  to 
produce  a  single  company  of  100  men.  In  the  former  case  of  a  dense  town 
district,  the  volunteers  forming  a  battalion  of  1,000  men  would  be  as  con- 
venient to  a  well-selected  centre  for  training  drill  as  a  regiment  of  the 
line  when  in  barracks. 

In  the  latter  case  of  a  thinly,  but  uniformly,  peopled  country  district, 
the  drill  centre  for  a  single  company  of  only  100  men  would  give  a  mean 
distance  of  nearly  five  miles  for  the  volunteers  to  arrive  at  their  assem- 
bling point,  and  the  same  distance  to  return  after  a  drill  of  (say)  two  hours* 
This  would  be  an  impracticable  task  to  impose  for  a  continuance  upon  men 
in  the  evening,  after  an  ordinary  day's  work,  which  would  be  their  only 
available  time  for  training. 

44.  In  purely  country  districts,  therefore,  the  drill  squad  would  pro- 
bably be  one  section  of  25  men,  or  one-fourth  of  a  company,  which, 
assuming  the  full  proportion  of  the  volunteers,  would  rarely  require  more  ' 
than  one  mile  for  any  one  to  reach  his  drill  centre. 

45.  Of  the  population  of  Great  Britain,  about  one-half  resides  in  town 
districts  offering  every  facility  for  their  assembling  in  considerable  masses, 
say  regiments  of  1,000  men,  for  drill;  one-half  resides  in  country  districts, 
where,  for  the  reasons  assigned,  the  drill  squad  must  necessarily  be  small, 
as  sections  of  25  men,  subdivisons  of  50  men,  and,  probably,  companies 
of  100  men  each,  in  the  densest  localities. 

46.  The  Table  No.  1  gives  the  principal  census  organisation  of 
England  and  Wales  in  11  grand  divisions,  subordinate  to  which  there  is 
the  requisite  classification  of  five  progressive  degrees  of  sub-districts. 

47.  The  map  shows  how  completely  this  arrangement  can  be  made 
subservient  to  a  military  defence  of  the  country  by  volunteer  corps  in 
support  of  the  regular  troops. 

48.  The  proportional  force  of  each  grand  division,  referring  to  a  total 
force  of  500,000,  would  naturally  be  enrolled  with  reference  to  the  strate- 
gical importance  of  each  locality.  In  some  districts  one-twentieth  of  the 
adult  males  would  be  a  sufficient  force,  whilst  in  others  four  times  that 
ratio  might  be  desirable. 

49.  In  the  First  great  military  Division,  London,  comprising  the  town 
portions  of  Middlesex,  Surrey,  and  Kent,  an  enrolment  of  one-fifth  of  the 
adult  males  would  furnish  a  force  of  118,000  men. 

50.  The  Second,  or  South-Eastern,  Division  is  equally  important,  and 
should  have  the  same  proportion,  one-fifth ;  it  would  comprise  the  rural 
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portions  of  Surrey  and  Kent,  with  the  counties  of  Sussex,  Hants,  and 
Berks,  and  would  give  a  force  of  over  81,000  men.  Head-quarters, 
Portsmouth. 

51,  The  Third,  or  South  Midland,  Division  would  comprise  the  country 
portions  of  Middlesex,  with  Hertfordshire,  Berks,  Oxfordshire,  Northamp- 
tonshire, Huntingdonshire,  Bedfordshire,  and  Cambridgeshire,  and,  as- 
suming an  enrolment  of  three-twentieths  of  adult  males,  would  furnish  a 
force  of  46,000  men.    Head-quarters,  Bedford. 

52.  The  Fourth,  or  Eastern,  Division  would  contain  Essex,  Suffolk,  and 
Norfolk,  and,  giving  three-twentieths  of  adult  males,  would  furnish  a  force 
of  41,000  men.    Head-quarters,  Bury  St.  Edmund's. 

53*  The  aggregate  of  the  forces  of  these  first  four  divisions  would 
produce  286,000  men,  available  against  any  enemy  attempting  to  reach 
the  metropolis.  It  would  include  the  defence  of  the  arsenal  and  various 
dockyards  on  the  Thames,  and  the  approach  to  London  by  that  river,  the 
dockyard  of  Portsmouth,  &c. 

54.  The  Fifth  great  Division,  or  South-Western,  would  comprise  Wilt- 
shire, Dorsetshire,  Devonshire,  Cornwall,  and  Somersetshire.  It  embraces 
a  considerable  portion  of  the  south  coast,  and  should  be  estimated  at  the 
highest  rate  of  enrolment,  or  one-fifth,  which  would  furnish  90,000  men. 
Head-quarters,  Plymouth. 

55.  Viewing  the  paramount  importance  of  the  foregoing  five  divisions, 
we  have  estimated  as  above  the  aggregate  number  of  376,000  men  for 
their  local  defence.  They  comprehend,  in  fact,  the  most  important  portion 
of  the  empire,  and  that  at  once  most  inviting  and  most  open  to  attack, 
which,  if  well  scoured,  will  go  far  towards  protecting  the  whole. 

It  must  be  kept  in  mind,  too,  that  a  volunteer  system  of  defence  should 
be  based  upon  the  employment  of  the  forces  as  near  as  possible  to  their 
own  localities. 

Thus  the  districts  calculated  to  provoke  or  invite  attack  should  have 
within  themselves  a  much  larger  proportion  of  volunteers  than  the  others; 
a  proportion  of  one-twentieth  of  their  adult  males  might  probably  suffice 
for  nearly  all  the  remaining  divisions  of  Great  Britain. 

56.  The  Sixth  Division  would  be  the  West  Midland,  containing  Glou- 
cestershire, Herefordshire,  Shropshire,  Staffordshire,  Worcestershire,  and 
Warwickshire,  which,  taking  one^twentieth  of  the  adult  males,  would 
muster  26,000  men  as  a  central  reserve,  ready  to  support  any  point 
attacked.     Head-quarters,  Birmingham, 

57.  The  Seventh,  or  North  Midland,  Division,  comprising  Leicestershire! 
Rutlandshire,  Lincolnshire,  Nottinghamshire,  and  Derbyshire,  on  the  same 
scale  of  one-twentieth,  would  give  15,000— Head-quarters,  Grantham— 
and  would  likewise  be  a  disposable  reserve. 

58.  The  Eighth,  or  North- Western,  Division  would  be  Cheshire  and 
Lancashire,  which,  enrolling  one-twentieth,  would  muster  81,000  men. 
Head-quarters,  Manchester. 

59.  The  Ninth,  or  York,  Division.  The  three  ridings  of  Yorkshire,  at 
one-twentieth,  would  furnish  22,000.    Head-quarters,  York. 

60.  The  Tenth,  or  Northern,  Division:  Durham,  Northumberland, 
Cumberland,  and  Westmoreland,  at  one-twentieth,  would  give  12,000  men. 
Head-quarters,  Carlisle, 
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61.  The  Elerenth,  or  Welah,  Division;  Monmouthshire,  with  North  and 
South  Wales,  at  one-twentieth,  would  give  15,000  men. 

69.  The  Twelfth,  and  last,  Division  would  oompriae  the  northern  and 
southern  counties  of  Scotland,  mustering,  at  one-twentieth,  86,000  men, 
with  headquarters  at  Stirling. 

68.  The  result  of  thus  regulating  the  enrolment  of  volunteers  would  he 
to  give  a  total  volunteer  force  of  about  585,000  men  in  Great  Britain,  of 
whom  about  876,000,  or  over  two-thirds  of  the  entire,  would  be  oanoen* 
trated  within  those  districts  most  exposed,  and  most  inviting  to  any  hostile 
attack.  It  will  be  a  somewhat  difficult,  and  a  very  important,  matter, 
thus  to  regulate  the  formation  of  corps  by  stimulating  their  enrolment 
only  in  the  ratio  of  the  relative  importance  of  their  presence  in  the  re- 
spective districts. 

64.  There  is  now  a  distinct  course  of  action  to  be  selected  out  of  several 
that  suggest  themselves— 

1st.  Matters  may  go  on  as  formerly,  without  any  preparation  whatever, 
accompanied  from  time  to  time,  as  hitherto,  by  discreditable  ac- 
knowledgments of  weakness,  and  followed  by  wasteful  commercial 
panics,  until  the  irremediable  disaster  which  such  a  course  invites 
and  merits  shall  occur;  or, 

2nd.  The  regular  line  forces  may  be  increased,  and  costly  fortresses  may 

be  erected,  until  our  means  of  resistance  shall  have  become  superior 

•  to  any  possible  aggressive  combination  against  us ;  but  the  conse- 

*  quence  of  such  a  course  must  be  financial  ruin,  with  other  serious 
objections;  or, 

3rd.  The  present  high  national  feeling  maybe  fostered  and  wisely 
directed,  until  the  volunteer  force  reaches  those  dimensions,  and  that 
efficiency  in  the  precise  districts  calling  for  it,  which,  at  small  oost, 
shall  reinforce  the  regular  troops,  and  render  the  home  empire  per- 
fectly secure,  both  ffom  real  danger  and  commercial  panics. 

65.  Thus  far  the  12  principal  divisions  of  Great  Britain  have  been 
dealt  with,  as  suited  to  an  army  organisation,  in  reference  to  the  require- 
ments of  command,  and  the  power  of  local  inspection. 

66.  It  is  desirable  to  offer  some  more  intelligible  estimate  as  to  how  this 
territorial  arrangement  would  tend  to  promote  enrolment  and  practical 
organisation  by  the  adoption  of  suoh  small  districts  as  would  come  within  the 
personal  knowledge  and  influence  for  good  of  every  man  in  Great  Britain. 

This  will  be  found  in  the  12  Tables  of  subordinate  districts,  which  form 
sub-multiples  not  only  of  the  great  military  divisions  already  referred  to, 
but  likewise  of  the  oounties  composing  those  great  divisions ;  thus  retain- 
ing  the  indispensable  co-operation  of  the  existing  county  authorities  under 
the  respective  lords  lieutenant. 

From  these  12  Tables,  which  exhibit  England  and  Wales  in  624  dis- 
tricts, and  Scotland  in  72  districts,  every  man  can  And  the  locality  with 
which  he  is  intimately  acquainted,  and  wherein,  knowing  what  is  expected 
of  it,  he  would  naturally  promote  bv  his  labour  and  influence  the  great 
public  object  in  which  his  personal  interests  are  so  deeply  involved, 

67.  The  Tables  will  show  the  number  of  males  capable  of  bearing  arms 
in  each  district;  the  average  number  of  effective  volunteers  which  the 
population  would  produoe  on  the  scale  of  one  in  20,  one  in  10,  or  one  in  5, 
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of  males  capable  of  bearing  arms;  they  likewise  contain  a  column  to 
show  the  proper  establishment  of  volunteers  that  should  be  enrolled  in 
reference  to  the  strategic  importance  of  each  division  with  a  view  to  its 
efficient  defence. 

68.  Assuming  that  the  enrolment  of  effective  volunteers  may  reach  the 
estimate  suggested  for  Great  Britain,  or  about  500,000  men,  the  proportions 
of  cavalry  and  field  artillery  suitable  may  be  taken  at  two  squadrons  of 
100  men  each,  and  a  field  battery  of  six  guns,  to  every  brigade  of  three 
battalions  of  infantry,  500,000  volunteers  would  thus  produce  of 

Infantry,  450  battalions  of  1,000  men  each; 
Cavalry,  800  squadrons  of  100  sabres  each ; 
Artillery,  150  field  batteries  of  six  guns. 

There  can  be  no  more  difficulty  or  cost  for  those  who  already  keep 
horses  for  objects  of  enjoyment,  or  even  industry,  to  enrol  themselves  for 
the  artillery  or  cavalry,  than  for  those  who  do  not  keep  horses  to  enrol 
themselves  for  the  infantry. 

69.  Of  the  hundreds  of  English  pastime  clubs,  from  the  horse-race  to 
the  cricket,  the  yacht  down  to  the  skittle,  there  is  none  that  can  give 
more  excitement  and  amusement  than  the  meets  for  training  and  practice 
of  artillery,  cavalry,  and  infantry  corps. 

70.  It  will  be  indispensable  to  the  success  of  an  efficient  artillery,  that* 
the  Government  should  be  prepared  to  furnish  the  best  description  of 
guns  and  carriages  for  field  batteries,  where  volunteers  are  found  to  pro- 
vide the  horses,  gunners,  and  drivers. 

71.  The  present  volunteer  movement  is  indeed  a  grand  exhibition  of 
wisdom,  energy,  and  patriotism;  and  so  long  as  such  a  national  spirit 
exists,  and  is  wisely  directed,  England  can  have  nothing  to  apprehend* 
But,  to  produce  its  effect,  it  must  be  wisely  directed.  Like  all  first  efforts, 
it  must  have  its  incidental  errors. 

72.  One  of  the  most  general  rules  for  enrolment  is,  that  each  volunteer 
should  pay  an  entrance  fee  and  an  annual  subscription,  besides  giving  his 
time  and  exertions  gratuitously,  and  meeting  the  expenses  of  his  uniform. 

The  result  of  this  rule  in  my  own  district  is,  that,  whereas  our  propor- 
tion of  an  aggregate  force  of  500,000  men  should  be  over  1,300,  we  have 
as  yet  enrolled  less  than  one-tenth  of  that  number. 

The  subscription  principle  would,  in  fact,  exclude  the  working  classes, 
and  thus  render  the  whole  undertaking  a  failure.  It  is  therefore  essential 
that  this  rule  should  be  erased,  and  that  every  good  man  who  has  the 
spirit  to  join  for  the  common  defence  shall  be  received  without  either  en- 
trance fee  or  annual  subscription,  otherwise  the  required  numerical  force 
cannot  be  obtained. 

73.  In  opening  the  volunteer  corps  to  every  class  in  Great  Britain,  it 
would  be  very  wrong  to  overlook  the  qualification  of  unblemished  cha- 
racter. This  point  should  be  especially  secured,  because  the  maintenance 
of  discipline  and  good  conduct  cannot  be  so  strictly  enforced  by  "Articles 
of  War"  as  in  a  regular  army. 

74.  Whilst  the  most  general  rule  now  is  to  charge  entrance  fees  and 
annual  subscriptions,  aid  is  in  some  districts  given  towards  the  supply  of 
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uniforms.  This  would  appear  to  be  an  error  in  the  opposite  direction. 
The  uniform  ought  to  be  an  inexpensive  and  neatly  cut  dress,  such  as 
would  not  exceed  the  cost  of  a  mechanic's  holiday  suit.  It  might,  there- 
fore, be  furnished  by  himself.  The  money  subscription,  as  a  rule,  he  cannot 
and  will  not  pay. 

If  one-tenth  of  the  ablebodied  men  devote  their  spare  time  and  trouble 
gratuitously  to  the  service  of  the  State,  it  is  not  too  much  to  expect  that 
the  remaining  nine-tenths  should  furnish  the  small  amount  of  money  re- 
quired for  the  general  objects  of  organisation,  if  the  Government  itself 
should  hesitate  to  do  so. 

75.  An  economical  administration  would  probably  keep  the  annual  ex- 
penditure of  a  general  character  within  22.  per  man  enrolled,  making,  at 
the  largest  rate,  the  cost  for  500,000  men  1,000,0002.  per  annum;  and  21. 
per  man  who  serves,  levied  upon  those  who  do  not  serve,  would  be  but  a 
nominal  rating.  In  practice,  the  rich  classes  in  this  country  would  pro- 
bably, as  is  usual,  take  such  a  contribution  voluntarily  upon  themselves. 
Better  still  would  be  the  principle  of  rendering  it  quite  certain,  by  making 
it  a  public  charge.  Its  effect  would  probably  be  to  reduce,  by  many  times 
its  own  amount,  what  must  otherwise  be  the  future  taxation  of  the 
country. 

It  would  be,  in  fact,  the  best  and  moa^provident  national  insuranoe 
ever  effected  against  disaster  and  risk,  ana  it  would  produce  its  annual 
bonus  in  the  shape  of  reduced  taxation. 

76.  The  organisation  being  in  battalions,  and  the  drill  oentree  regulated 
by  the  density  of  the  population,  either  for  an  entire  battalion,  a  wing,  a 
company,  a  subdivision,  or  a  section,  in  order  to  facilitate  the  regular 
attendance  of  the  volunteers,  by  securing  that  the  drill  centres  shall  be  as 
close  as  possible  to  their  respective  homes,  the  lieutenant-colonel  of  each 
battalion  should  have  an  adjutant  and  sergeant-major,  both  thoroughly 
trained  soldiers.  He  should,  with  their  assistance,  train  his  officers. 
After  the  first  week  of  such  training,  the  officers  would  be  sufficiently  ad- 
vanced to  meet  their  respective  companies  in  the  evening,  and  communicate 
the  first  lessons  they  themselves  had  acquired  to  the  men,  and  so  go  on 
progressively,  until  all  were  perfect.  Where  the  battalion  could  assemble 
at  one  point  there  would  be  every  faoility  for  perfect  training.  Where  the 
companies  have  separate  drill  grounds  the  adjutant  should  have  training 
charge  of  the  companies  of  one  wing,  the  sergeant-major  those  of  the  other 
wing;  each  attending  alternately  the  companies  under. his  instruction  at 
their  evening  drills  to  assist  the  company  officers. 

77.  There  has  been  much  cost  and  inconvenience  incurred,  in  conse- 
quence of  the  enrolment  and  drill  having  commenced  at  the  wrong  season, 
winter;  rooms  have  been  hired  at  heavy  rents,  and  drill-sergeants  paid  to 
instruct  only  a  few  men.  In  the  spring  and  summer  all  those  inconveni- 
ences will  vanish.  The  long  evenings  and  fine  weather  will  admit  of  drill 
parades  in  the  open  air,  after  the  usual  working  hours  of  artizans,  &c 
The  Saturday  half-holiday,  now  so  general,  will  facilitate  much  the  train- 
ing. It  will  enable  the  battalions  to  unite  their  companies,  and  turn  out 
for  a  field-day  once  a  week ;  and,  in  dense  districts,  to  meet  for  brigade 
drill  once  a  month,  three  or  more  battalions  together. 

78.  The  enrolment  of  volunteers  demanded  as  a  preliminary  the  appoint- 
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ment  of  a  responsible  officer,  charged  with  the  organisation  and  inspection 
of  the  entire  force* 

That  appointment  has  just  been  conferred  upon  an  offioer  admirably 
suited,  by  his  past  experience,  for  the  task  confided  to  him. 

His  military  rank,  however,  should  be  increased,  to  give  hit  fT"»fr»w 
and  advioe  due  weight 

The  counsel  of  a  general  officer  would  be  received  whh  respect,  when 
bis  inferior  in  rank  might  be  little  heeded* 

79.  The  tendency  to  introduce  varieties,  by  way  of  <<  improvements,*1  in 
different  corps,  will  be  strong  in  proportion  to  the  inexperience  of  the  par- 
ties seeking  to.make  such  innovations;  and  these  can  only  be  counteracted 
by  judicious  and  patient  perseverance  on  the  part  of  the  responsible  in- 
specting general,  who  will  necessarily  require  a  local  deputy  inspector  of 
sound  discretion  and  military  experience  in  charge  of  each  of  the  12  great 
military  divisions. 

This  principle  of  inspection,  sustained  by  the  presence  of  an  adjutant 
and  seigeamVinajor  on  permanent  duty  with  each  battalion  of  infantry, 
each  regiment  of  cavalry,  and  each  field-battery  of  artillery,  will  produce  a 
well-organised  and  efficient  force.  But  without  at  least  this  proportion  at 
officers,  bound  to  devote  their  entire  time  to  produce  unity  of  action,  and 
the  observance  of  certain  fix^d  military  principles,  it  would  be  idle  to  ex- 
pect any  result  of  a  permanent  or  useful  character,  notwithstanding  the 
high  motives  and  vigorous  spirit  by  which  this  great  national  eflbrt  has 
been  thus  far  so  universally  distinguished. 

80*  The  power  of  concentrating  troops  upon  any  point  is  probably  more 
perfect  in  Great  Britain  than  in  any  other  country  in  the  world. 

Taking  London  as  the  principal  base  of  operations  and  the  principal 
point  of  defence,  our  communications  cannot  be  cut  off.  The  worst  that 
can  happen  is,  that  we  should  be  attacked  at  some  outpost,  which  at  the 
shortest  possible  notice  can  be  fully  reinforced  by  any  desired  proportion 
of  our  entire  forces* 

Assume  that  six  trains  can  convey  a  brigade  of  8,000  men  on  a  well* 
graded  line  famished  with  perfect  machinery ; 

That  trains  can  follow  each  other,  as  they  frequently  do,  at  intervals  of 
a  quarter  of  an  hour ; 

This  will  enable  8,000  men  to  be  started  along  each  railway  going 
towards  any  given  point  every  hour  and  a  half,  or  in  12  hours  86,000 
men,  and  in  24  hours  72,000  men  by  only  one  line  of  railway ;  and  if 
there  be  two  lines  of  railway  converging  to  the  point  of  concentration  these 
numbers  would  be  doubled,  if  three  they  would  be  trebled,  &o. 

As  there  are  ten  lines  converging  at  London  which  ramify  a  little  way 
from  London  into  about  twice  the  number,  these  could  pour  in  their  re- 
inforcements at  the  rate  of  20,000  men  an  hour. 

Several  points  on  the  South  Coast  have  two,  some  three,  converging 
lines,  and  nearly  every  point  is  approached'to  within  five  miles  by  at  least 
one  line  of  railway*  Thus  the  minimum  power  of  concentration  upon  any 
point  of  that  important  district  would  be  about  48,000  men  in  24  hours, 
and  the  power  to  approach  some  of  the  most  interesting  points,  as  Ports- 
mouth for  example,  would  be  thrice  that  ratio. 

The  power  of  concentration  is  perfect,  and  the  whole  question  of  defence 
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is  confined  to  that  of  whether  the  troops  themselves  shall  exist  in  suf&eient 
numbers  within  the  limits  of  the  home  empire. 

81.  Startling  projects  are  whispered  of  costly  fortresses,  involving  an  ex- 
penditure of  10,000,000/.  or  20,000,000*.  England  is  precisely  the  country 
where  fortresses  would  be  least  applicable.  They  would  lock  up  our 
valuable  but  too  scanty  troops,  who  would  be  required  to  operate  actively 
in  the  field  against  their  foe,  wherever  he  may  present  himself;  and  la- 
mentable indeed  will  be  our  case  if  we  ever  give  an  enemy  time  to  sit 
down  before  a  British  fortress. 

82.  The  only  fortresses  we  require  are  floating  fortresses,  and  of  those 
we  cannot  have  too  many*  The  cost  of  one  fortress  on  shore,  which  would 
do  more  harm  than  good,  would  provide  several  additional  ships  of  war, 
capable  of  adding  their  ubiquitous  protection  to  the  flag  of  England 
wherever  it  is  hoisted,  from  our  Sovereign's  palace  to  the  uttermost  ends 
of  the  earth.  We  may  indeed  require  on  shore  a  few  very  powerful  bat* 
teries,  closed  at  the  gorge,  to  defend,  certain  approaches  to  harbours,  &c, 
but  this  should  be  the  extent  of  our  preparation  of  that  class*  Then, 
with  our  preponderating  ships  of  war,  and  a  well-equipped  field  force, 
sufficiently  numerous,  well  organised,  and  well  commanded,  to  fulfil  its 

_  important  charge,  we  shall  have  nothing  to  apprehend. 

83.  Where  is  the  commander  to  be  found  who  would  hazard  to  attack 
a  better  fleet  than  his  own,  for  the  purpose  of  landing  an  army  on  a  shore 
protected  by  a  nation  of  well-organised,  well-commanded,  and  stout- 
hearted soldiers,  more  brave,  better  equipped,  and  far  out-numbering  the 
invaders?  These  are  the  elements  to  be  tstabhshed  for  England s  defence, 
and  not  fortresses,  which  would  keep  no  invader  off  if  our  fleets  are 
inferior  to  his,  and  our  troops  less  numerous  and  less  efficient;  the  ships 
and  the  troops  will  do  the  work  without  the  fortresses,  but  the  fortresses 
will  be  of  no  avail  without  the  same  preponderance  of  ships  and  a  larger 
amount  of  troops.  It  is  to  be  hoped,  then,  that  no  financial  effort  to 
provide  fortresses,  which  are  not  essential,  may  be  permitted  to  cripple 
the  establishment  of  the  fleet,  and  the  troops,  which  are  essential  not  only 
to  the  military  defence  and  security  of  England,  but  likewise  to  the 
uninterrupted  progress  of  every  class  of  her  inhabitants  engaged  in  or 
affected  by  the  pursuits  of  trade,  commerce,  and  industry,  in  tneir  infi- 
nite and  complicated  ramifications. 
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TABLE  No.  1. — Summary  of  Twelve  Military  Divisions  proposed  for  Great  Bettaif 
in  reference  to  Organisation  of  Volunteer  Forces,  showing  the  relative  force  of 
Volunteers  that  each  Division  can  furnish  on  different  scale*  in  proportion  to  their 
Total  Number  of  Males  capable  of  bearing  Arms,  and  the  best  proportion  suited 
to  the  required  Forcb  for  each  Division. 


Area 

in  Square 

Miles. 

Estimated  Effective  Volunteers. 

DIVISION. 

1.20th 

of  Adult 

Males. 

1-lOth 

of  Adult 

Males. 

1.5th 
of  Adult 
Males. 

Bert  suited  fcr 
BeoolremonU  of  the 
DHfcrent  Dlrirtoo*. 

IrtnHMri-, 

Number. 

1.  London  Division  .    .    .    r    - 

122 
6,352 
5,002 
5,022 
7^04 
6,013 
5,527 
3,144 
5,710 
5,457 
8,167 
31,324 

29,511 
20,560 
15,265 
13,899 
22,505 
26,624 
15,161 
31,252 
22,337 
12,100 
14,842 
36,106 

59,042 
40,764 
30^32 
•  27^23 
45347 
53386 
30344 
62304 
44,704 
243U 
29,700 
723 18 

118,099 
81,600 
61,689 
55,672 
90,135 

106,614 
60,707 

125,008 
89,433 
48,438 
59,418 

144,436 

4.20th8 

3-20ths 

4-20ths 
1.20th 

t » 

» » 

>  * 
t  * 
1 1 

118399 
81,600 
45,795 
41397 
90,135 
26314 
15,161 
31352 
23317 
18,100 
14342 
36,108 

2.  South-Eastern  Division 

3.  South  Midland  Division 

4.  Eastern  Division  .    .    . 

5.  South-Western  Division 

6.  West  Midland  Division . 

7.  North  Midland  Division 

8.  North- Western  Division 

9.  York  Division .    .    .    . 

10.  Northern  Division    .    .    . 

11.  Welsh  Division    .... 

19.  Scotch  Division    .    .    . 

Total  of  Great  Britain    . 

• 

89,644 

260,164 

520,475 

1341349 

•• 

535,750 

TABLE  No.  2.— Summary  of  Divisions,  showing  the  Counties  included  in  each,  and 
the  relative  force  of  Volunteers  that  can  be  furnished  by  each  Division  and 
County,  on  different  scales,  in  proportion  to  their  Total  Number  of  Males  capable 
of  bearing  Arms  ;  also  the  most  suitable  proportion  for  the  required  Force  of  each 
Division  and  County. 


Area 

in  Square 

Miles. 

Estimated  Effective  Volunteers. 

DIVISION  and  COUNTY. 

l-20th 

fi*  lilnlt 

l-10th 
of  Adult 
Males. 

l-5th 
Of  Adult 
Males. 

Bert  suited  for 
BequlremenU  of  the 
DiAbrent  DirirtMM. 

1    Males. 

Proportion 

of 
Adult  Malta. 

Number. 

1.  LONDON— 

Middlesex  (part  of)  .    .    . 
Stirrer  (part  of)  .    .    .    . 
Kent  (part  of) 

51 
36 
35 

21308 

6326 
1,677 

43,630 
12,058 
3354 

87371 
24,119 
6,709 

4.20ths 
>  t 

« » 

87371 

24,119 

6,709 

2   SOUTH-EASTERN — 

122 

293U 

59,042 

118,099 

*  f 

118,099 

1.  Surrey 

744 
1384 
1,484 
1366 

882 

2325 
6,050 
4386 
5314 
2,685 

5,057 
12,113 

8380 
10,039 

4375 

10,122 
24361 
17,171 
20,090 
9356 

4-20ths 
» t 

1 1 
»  * 

10,122 

2.  Kent 

8.  Sussex  ...... 

24361 

4.  Hampshire.    .... 

17,171 

5.  Berkshire 

20390 

9356 

3.  SOUTH  MIDLAND— 

6352 

20360 

40,764 

81300 

t  * 

8130O 

6.  Middlesex  (part  of) 

7.  Hertfordshire.    . 

8.  Buckinghamshire 

9.  Oxfordshire    .    . 

10.  Northamptonshire 

11.  Huntingdonshire 

12.  Bedfordshire  .    . 

13.  Cambridgeshire . 

276 
669 
629 
749 
988 
321 
477 
893 

1379 
2,172 
1,792 
2,124 
2328 
753 
1319 
2398 

3,762 
4346 
3388 
4353 
5341 
1,506 
3342 
4,794 

7328 
8,695 
7,179 
8307 
10,686 
8,013 
6,488 
9393 

3-20ths 

i » 

» t 
t  t 
»  i 

» » 

5337 
6316 
5376 
637* 
7384 
2359 
4357 
6394 

5,002    |      15365 

30332 

61,689 

*  • 

45,795 
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Table  No.  2. — Summary  of  Divisions— continued. 

Area 

m  Square 

Mite. 

Estimated  Effsettre  Volunteers. 

DIVISION  AX»  COUNTY. 

l-SOth 

of  Adult 

Males. 

1.10th 
Of  Adult 
Males. 

l-6fh 

Of  Adult 

Mates. 

BsrtMhsdfar 
BsqulrenwiiU  of  the 

_         .t 

IdaltMalss. 

Number. 

4.  EASTERN— 

14.  Earn 

16.  Suffolk 

16.  Norfolk 

1,836 
1,484 
3,033 

4,393 
4,194 
5,413 

8394 
8395 
10334 

17,197 
16,799 
31376 

8-30th 
» • 
1 » 

13379 
13363 
16386 

5.  SOUTH-WESTERN— 

17.  Wiltshire 

18.  Dorsetshire     .... 

19.  Deronshlre    .... 

50.  Connrall 

51.  Somersetshire    .    .    . 

5,033 

13,899 

37333 

55,673 

» » 

41,697 

1^16 
963 
3,071 
1377 
1,878 

3,006 
2308 
7,146 
4,451 
5,695 

6,016 
4,433 

14301 
8309 

11399 

13,043 
8350 
38,611 
17336 
33306 

4-SOth 

1 1 
t • 
1 1 

» > 

13348 
8380 
383H 
17336 
33306 

6.  WEST  MIDLAND— 

38.  Gloucestershire  .    .    . 

33.  Herefordshire     ... 

34.  Shropshire     .... 
15.  Staffordshire  .... 
26.  Worcestershire  .    .    . 
37.  Warwickshire.    .    .    . 

7,804 

32,505 

45,047 

90,135 

•  • 

90,136 

1,119 

668 

1,418 

1,179 

678 

959 

5337 
1336 
3,055 
7373 
3337 
5396 

10,481 
3,474 
6,117 

15,756 
6361 

11397 

80368 
4363 
13,240 
81331 
13331 
34301 

1.30th 
» t 

*  1 
t » 

•  • 
» i 

8337 
1336 
3,066 
7373 
33*7 
5,996 

7.  NORTH  MIDLAND- 

SB.  Leicestershire    .    .    . 
39.  Rutlandshire  .... 

50.  Lincolnshire  .... 

51.  Notlinglttunsirirs    •    • 
33.  Derbyshire    •    •    •    • 

6,018 

26324 

53386  • 

106314 

t » 

36334 

831 

168 

3,718 

987 

873 

3333 
303 
4,996 
8376 
3356 

5369 
606 
10,000 
7365 
6314 

11,743 
1313 
30,005 
14,716 
13331 

l-SOth 
»  * 

t  » 

3333 
303 

4,995 
8,676 
3366 

8.  NORTH-WESTERN— 

83.  Cheshire 

34.  Lancashire     .... 

8,317 

15,161 

30344 

60,707 

1 1 

15,161 

1,083 
3,061 

5,416 
35336 

10333 
61,673 

31,664 
103344 

l-30th 

5,416 
35336 

9.  YORK— 

88.  West  Riding  .... 
36.  East  Riding  and  York . 
87.  North  Riding     .    .    . 

3,144    1     31,363 

63304 

136,008 

i  • 

3136S 

33*7 
1,143 
1,981 

16,737 
3,174 
3,436 

38369 
6355 
4360 

66393 

13,715 
9,736 

l-SOth 
* » 
t » 

16,737 
3,174 
3,436 

10.  NORTHERN- 
SB.  Durham 

39.  Northumberland     .    . 

40.  Cumberland  .... 

41.  Westmoreland    .    .    . 

5,710 

33337 

44,704 

89,433 

» 1 

33387 

1,178 

1,953 

1,665 

763 

6,143 

3,790 

3,440 

738 

10387 
7,583 
4383 
1,458 

30378 
15,173 
9,770 
3318 

1.30th 
*  f 

» t 

6,143 

3,790 

3340 

738 

11.  WELSH— 

43.  Monmouthshire  .    .    . 

43.  South  Wales  .... 

44.  North  Wales  .... 

6,467 

13,100 

34311 

48,438 

,, 

13,100 

676 
4,401 
3,090 

3313 
7388 
6346 

4336 
15,175 
10,100 

8368 
30360 
30305 

LSOth 
* » 

331S 
7383 

5,046 

13.  SCOTCH— 

48.  Southern  Counties  .    . 
46.  Northern  Counties  .    . 

8,167 

14343 

39,700 

59,418 

*  * 

14343 

9,000 
33,834 

33369 
13,4*9 

45339 
36379 

90378 
53,758 

1.30th 
•       » » 

33,669 
13,489 

31334 

36,108 

73318 

144,436 

f » 

86,108 

89,644 

360,164 

530,475 

1341349 

t » 

636,750 
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NECESSITY,  DE8CBIWION,  ORGANISATION,  AND 


No.  I.  DIVISION.— LONDON. 


Voluteer  Veree  ikoild  be  4-90ths  of  Males  capable  of  bearing  Arms. 

D1S11UUTB. 

Total 

Males 

capable  of 

bearing 

Arms. 

Effective 
Volutoteen 
required. 

COUKTIEB  AHD 
DISTRICTS. 

Total 
Hales 
capable  of 
bearing 
Arms. 

EfreCuve 
Volunteers 
required. 

MIDDLESEX* 

West  Districts. 

1  Kensington        -       * 

1  Chelsea     •       • 

6  St  George's,  Hanover 

Squire    • 
4  Westminster 
ft  0t  Martin-in-the-Ftelds 
6  St  Jsmes,  Westminster 

80*000 
14,194 

18,807 
16,401 
6,160 
9,101 

6*000 
1*896 

8*681 
8*980 
1,289 
1*890 

Eatt  Districts. 

90  Shoredltch  -       -       - 

91  Bethnal  Green    - 
99  Whltechapel       - 

98  St  George-ln-the-East 

94  Stepney     * 

95  Poplar       ... 

sitbuy. 

BoUta  Districts. 

96  St  Saviour,  Southwark 

97  St  Olave,  Southwark- 
28  Berinondsey 

99  St.  George,  Sonthwark 
80  Keirlngton  ... 
31  Lambeth    - 

89  Wandsworth 
88  Camberwnn 

84  Rotberhithe       -       - 

XENt* 

85  Greenwich  - 

86  Lewisham  ... 

Total  of  No.  I.  Division 

97,314 
92348 
19,940 
19394 
97394 
11,790 

3,463 

4,609 

zjm 

9,416 
3*538 
9368 

191,880 

94VI74 

94,106 

18*819 

8,933 
4,844 

12,089 
19366 
16,904 
34381 
12,691 
13,667 
4,461 

Ebru  Districts* 

T  Marylebone       -      - 

•  Hempstead 

9  Pancras     ... 
16  Islington    -      -       • 
II  Hackney    -       -      • 

89*424 
2,996 
41,789 
23333 
14,607 

7*884 
699 
8*347 
4,766 
2,991 

1,766 
968 

t.406 

1391 

S.940 
6366 
9338 
9,733 
691 

122,696 

94*517 

Central  Districts* 

18,558 
11*115 
11,655 
16,194 
13«614 
11,101 
7,191 
13368 

9*710 
9*99$ 
9*881 
8*938 
9,709 
9*990 
1,489 
9*798 

tl  Bt  Giles     -       .       - 

If  Strand       -       -       • 

(4  Holborn     -       -       - 

U  Glerkenwell 

t6  St  Luke    -      -      - 

IT  Eatt  London 

It  WMt  Lnndm       .        •> 

190*609 

94*119 

2434! 

8,709 

4^66 
1,741 

18  London  City      *      - 

88360 

6,709 

98,811 

19,661 

690,864 

118/199 

No*  IT.  DIVISION.— SOUTH  EASTERN. 
Volimteet  Force  should  be  4-iOths  of  Male*  capable  of  bearing  Arms. 


TOtal 

Total 

COtttnTftS  Aim 

Males 

Effective 

COUNTIES  AitD 

Males 

EflectiTC 

DISTRICTS. 

capable  of 
bearing 
Arms. 

Volunteers 
inquired. 

DISTRICTS. 

capable  of 
bearing 
Arms. 

Volunteer* 
required. 

l-  ssass? sar* 

2.  KENT— exclusive  of 
London  Districts. 

ST  Xpsom 
36  Chertsey    - 

4,760 
4,037 

959 
607 

49  Bromley     -      -      . 

50  Dartfbrd     * 

4*409 
6,832 

861 
1366 

39  Guildford    - 

6*963 

1363 

61  Gravesand  - 

4,158 

631 

40  Farohem    • 

9,936 

587 

59  North  Aylesfbrd 

4,149 

at* 

41  Farnbdromfh 
a  Bambtedon 
43  Dorking     - 

1*960 
8*388 
9338 

677 
567 

68R00    -       .       -       * 
64  Medwar     -      -      . 
56  Mailing       .       .       . 

711 
IO399 

4395 

149 

9,139 

979 

tt  Godstone    - 

3368 

9317 

716 

4a 

66  Sevenoeks  .      -       - 

67  Tunbridge  -       -       - 

6,694 
7,136 

1,104 
1,497 

47  Kingston    • 

7379 
6396 

1*594 
1339 

66  Maidstone  -       -       - 
59  Hollingbourn 

9,024 
3,438 

I304 
687 

49  BftdUttMd  - 

8376 

796 

60  CMhbroot 

3367 
2320 
3328 

6SS 

584 
665 

50330 

10,199 

69  WestAsbJbrd     -       - 
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No.  IL  DIVISION-amctntctst. 

COUNTIES  And 
DISTRICTS. 

Total 
Males 
capable  of 
bearing 
Arms. 

Effectire 
Volunteer* 
required. 

COUNTIES  A» 
DISTRICTS. 

Total 
Malta 

capable  of 
bearing 
Arms. 

sflbtttw 
volunteers 
required. 

Kent— continued, 

63  East  Ashford      -       - 

64  Bridge 

65  Canterbury 

66  Blean*       ... 

67  Fayersham 

68  Milton 

69  Sheppay     -      -       - 

70  Thanet       ... 

71  Eastry        -       -       - 

72  Dorer         ... 

73  Elham        ... 

74  Romney  Marsh  - 

9,990 
9,791 
3,595 
3,665 
4,171 
3,006 
3,846 
7349 
6,200 
7,081 
4,695 
1,859 

598 
558 

705 
733 
834 
601 

1,589 

1,258 

1,416 

939 

271 

Hampshire— contimud. 

98  Farebam             * 

99  Isle  of  Wight      - 

100  Lymlngton 

101  Christchurch 
109  Ringwood  - 

103  Fbrdmgbridge    -       - 

104  New  Forest 

105  Southampton 

106  South  Stoneham 

107  Romsey      -       -       - 

108  Stockbridge        -       - 

109  Winchester        -       - 

110  Droxlbrd    ... 

111  Cmtheriiurhm      - 

112  Petersfleld  - 
118  Alreslbrd    - 

114  Alton  .... 

115  Hartley  Wlntney 

116  Basingstoke 

HI  Whttehurch        -       - 

118  Andorer     ... 

119  Kingtclere  • 

5.  BEBESHlBE. 

120  Newbury           * 
191  HungeHbfd 

199  FaringddA  ... 

199  Abingdon  - 

194  Wantage    ... 

195  Walllngfbrd 

196  Bradfleld    ... 

197  Reading      -       .       - 
128  Wokingham 

199  Cookham    ... 

180  Easthampsttftd  • 

181  Windsor     -       -       - 

TotalofNo.ILDiTislon 

3,481 
19)581 

\% 

1,419 
1,708 
8,3*3 
8324 
9^93 
2,709 
1370 
6,415 
2,674 
623 
1,958 
1,864 
2,977 
2^06 
43** 
1,405 
4^16 
2397 

696 
2316 
607 
494 
983 

u\ 

677 
1,704 
798 
540 
374 
1393 
534 
124 
890 
870 

% 

879 
981 
868 
445 

8.  SUSSEX. 

75  Rye    » 

76  Hastings     ... 

77  Battle        -       -       - 

78  Eastbourne 

79  HaOsham    ... 

80  Ticehnrst  *       -       - 

81  Uckfleld     -       -       - 

121351 

94361 

3,087 
5,304 
3,558 
2,087 
3,322 
3,877 
4,408 
3,304 
8,901 
6,480 
16,392 
4,217 
3,504 
2,407 
1358 
4,866 
3362 
8,759 
3,400 
1,736 

616 
1,061 
711 
417 
664 
775 
881 
660 
780 
1,286 
3,278 
843 
700 
481 
571 
997 
789 
751 
680 
347 

82  East  Grinstead   - 

83  Gackfleld  - 

100,498 

20390 

84  Lewes        -       -       - 

85  Brighton     ... 

86  Steyning    ... 

87  Horsham    ... 

88  Petworth    - 

89  Thakeham  ... 

90  Worthing  * 

91  Westhampaett    - 
99  Chichester 

98  Midhurst    - 
94  Westbooroe 

5304 
5,101 

5)936 
4358 

8,541 
4,095 
6344 
8,417 
9349 
1368 
4347 

1,040 

:« 

1.04T 

a 

619 

1,108 

689 

588 

4>  HAMPSHIRE. 

84,900 

17,171 

817 
989 

95  Havant      ... 
98  Portsea  Island    -      - 
97  Alvcrstoke  ... 

1,803 
18,061 
4327 

360 
8,606 

845 

49306 

9356 

407,085 

81,600 

No.  IIL  DIVISION.— SOUTH  MIDLAND. 


COUNTIES  AMD 
DISTRICTS* 

Total 

Males 

capable  of 

btartng 

Arms. 

JUTectire 
▼ofanteen 
required. 

COUNTIES  AND 
DISTRICTS. 

Total 

Males 

capable  of 

bearing 

Arms. 

Effective 
Volunteers 
required. 

6.  MIDDLESEX— «x- 

clusiTe  of  the  London 
Districts. 

199  Staines     -       -       - 
199  Uxbrldge  -       -       - 
194  Brentford  -       -       - 
199  Hendon    ... 

196  Barnef      ... 

197  Edmonton 

3,493 
4369 

10331 
3,979 
8,655 

11394 

522 
729 

1348 
594 
546 

1,698 

7.  HERTFORDSHIRE. 

138  Ware 

139  Bishop  Stortford 

140  Royston    ... 

141  Hitchin     .       .       - 
149  Hertibrd   - 

143  Hatfield    - 

144  St.  Albans 

145  Watlbrd    -.     -       - 

146  Hemel  Hempstead    - 

147  Berkhamstead  - 

4,190 
6399 
6,589 
6,189 
3,772 
2,125 
430I 
4,700 

33 

618 
762 
987 
927 
561 
318 
675 
705 
499 
468 

37351 

5,637 

48,490 

63i6 
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No.  III.  DIVISION— continue. 


1  ! 

Total 
Mates 
capable  of ,  Volunteers 
bearing    »  r------ 

Anna. 


COUNTIES  axd 
DISTRICTS. 


Total 


capable  of 
bearing 
Anna. 


Rffectire 
Volunteer! 
required, 


COUNTIES  ajtd 
DISTRICTS. 


8,  BUCTTTNftHAM- 
8HQUB. 

148  Amersham 

149  Eton- 

150  Wycombe* 

151  Aylesbury 
159  Window   - 

153  Newport  Pagnell 

154  Bnckingbam     • 


9.  OXFORDSHIRE- 

155  Henley      - 

156  Thame 

157  Headington 

158  Oxford      - 

159  Bicester    - 

160  Woodstock 

161  Witney     - 

162  Chipping  Norton 

163  Banbury   - 


10.  HOBTHAKPTOH- 
8HIRB. 

164  Brackley  - 

165  Towcester- 

166  Pottcrspury 

167  Hardlngstoae 

168  Northampton 

169  Darentry  - 

170  Brixworth 

171  Wellingborough 

172  Kettering 

173  Thrapston 

174  Oundle     - 
176  Peterborough 


4,659 
5,372 
8,390 
5,768 
2,344 
5,777 
3,602 


804 
1,257 
864 
351 
864 
540 


35,912 


5,376 


4,474 

3^10 
8,943 
6,043 
3,890 
3,613 
5,889 
4,367 
7,442 


685 
691 
766 
682 
640 
882 
661 
1,116 


42,561 


6,372 


3,437 

613 

3,201 

860 

2,666 

399 

9^69 

342 

8,464 

1,269 

5,481 

822 

3,693 

402 

6,342 

801 

4,624 

828 

3,210 

480 

3,914 

686 

7,239 

1,083 

63,460 


7,884 


ii.  Hinrrnroixur- 

SHIRE. 

176  Huntingdon 

177  St.  Ires     - 

178  St.  Neots  - 


18.  BEDFORDSHIRE. 

179  Bedford    - 

180  Biggleswade     - 

181  Ampthill  - 

182  Woburn    - 

183  Leighton  Buxxard     - 

184  Luton       - 


13.  CAMBRIDGE- 
SHIRE. 

186  Caxton     - 

186  Chesterton 

187  Cambridge 

188  Linton      - 

189  Newmarket 

190  Ely  - 

191  North  Witchford 
199  Whittlesey 

193  Wisbeach  - 


TotalofNo.HI.DiTiakm 


6,148     t 
4,706 


783 

771 


15,079 


8,080 
6,869 
4,136 
3,019 
4,285 
6,272 


32,460 


2,766 
6,292 
6,954 
3,537 
7,664 
6,794 
4,061 
1,922 
9,064 


47,974 


909177 


87« 
618 
460 
642 


4,857 


114 
942 

1,041 
628 

1,149 
868 
618 
288 

1,9*6 


6,894 


48,798 


No.  IV.  DIVISION.— EASTERN. 
Volunteer  Force  ihouM  be  3-90thi  of  Miles  capable  of  bearing  Amu. 


COUNTIES  amd 
DISTRICTS. 

Total 
Males 

capable  of 
bearing 
Arms. 

EffeetiYe 
Volunteer! 
required. 

COUNTIES  AMD 
DISTRICTS. 

Total 

Males 

capable  of 

bearing 

Anna. 

EftoctiTc 

Volunteers 

required. 

14.BS6EX. 

194  West  Ham 

196  Epping      • 
198  Ongar       - 

197  Romiwd   - 

198  0rsett       -       • 

199  BUlericay  -       . 

900  Chelmsford 

901  Rochford  - 

8,699 
3,908 
2,964 
6,162 
2,660 
3,447 
8,068 
83*9 
5,634 

1,287 
686 
444 
991 
399 
516 

1,909 
691 
828 

Essex— continued. 

203  Tendring  ... 

204  Colchester 

906  Lexden     ... 

206  Witham    - 

207  Halstead   -       .       . 

908  Braintree  -      - 

909  Dumnow  - 

910  Saffron  Walden 

6,927 
4^61 
6,416 
4,025 
4,818 
4,890 
6,194 
6,179 

1,038 
7» 
810 
808 
790 
687 
768 
774 

901  Maldon 

86,031 

19,879 

Digitized  by  LjOOQIC- 
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Total 

Total 

COUNTIES  and 

Males 

Effective 

COUNTIES  and 

Kales 

EoVtire 

DISTRICTS. 

capable  of 
bearing 
Arms. 

Volnnteen 
required. 

DISTRICTS. 

capable  of 
bearing 
Anns. 

Volnnteen 
required. 

15.  SUFFOLK. 

Norfolk— contiMHd. 

4k 

311  Riabrtdge- 

4,531 

678 

831  Erpiagham 

883  Aylsham  ... 

5,430 

813 

313  Sudbury  - 

7,703 

1,155 

5,002 

760 

318  Costard     ... 

4,587 

678 

888  St.  faith's         -       - 

2,972 

444 

314  Thlngoe    - 

4,753 

711 

384  Norwich   -       -       - 

17,049 

3,666 

315  Bury  St.  Edmunds    • 

3,475 

519 

385  Forehoe    ... 

3,391 

507 

316  Mlldenhall        -     •  • 

3,588 

367 

386  Henstead  -       - 

3,886 

433 

317  Stow-       - 

5,877 

789 

837  Bloneld     -       .       . 

3,898 

433 

318  Hartlsmere 

4,757 

711 

838  Loddon      -       . 

3,774 

564 

319  Home       ... 

3,975 

594 

239  Depwade  ... 

6,599 

987 

330  Bosmere  - 

•  4,305 

645 

240  Guiltcroes- 

3,186 

477 

881  Semford    ... 

8,188 

468 

241  Wayland  -       -       - 
248  Mitfbrd      -        .       - 

ya6 

463 

388  Ipswich     ... 
338  Woodbridge      -       - 

8,189 

1,337 

7,347 

1,101 

5,944 

891 

848  Walamgham     - 

5,470 

819 

334  Plomesgate 

5,369 

804 

344  Docking    ... 
346  Freebridge  Lynn 

4,537 

678 

336  Blything  -       -       - 

6,971 

1,044 

3,889 

507 

886  wangfard  ... 
387  Mntfbrd    ... 

3,503 

686 

346  King's  Lynn      . 

6,132 

768 

6,041 

766 

847  Downturn* 

5,346 

786 

848  SwafTham. 

849  Thetford   ... 

3,580 
4,760 

537 
714 

84,031 

13,588 

10.  NORFOLK. 

338  Yarmouth 

6,730 
3,184 

1,008 
318 

108,426 

16,836 

389  Flegg        ... 

330Tonstead  -       -       - 

3,903 

585 

Total  of  No.  TV.  Dirislaii 

878,487 

41,697 

No.  V.  DIVISION.— SOUTH-WESTERN. 
Volunteer  Force  should  be  4-90C&8  of  Males  capable  of  beariiig  Anne. 


COUNTIES  AMD 
DISTRICTS. 

Total 

Males 

capable  of 

bearing 

Anns. 

Effective 
Volnnteen 
required. 

COUNTIES  AMI 
DISTRICTS. 

Total 

Males 

capable  of 

bearing 

Arms. 

Eflectrfe 
Volunteers 
required'. 

17.  WILTSHIRE. 

260  Hfchworth       -       * 
361  Crfcklade          -       • 
363  Mahnsbury       -       - 

363  Chippenham     - 

364  Came       -       -       - 
366  Marlborough     - 

266  Devizes     ... 

4,406 
3,850 
3,735 
5,353 
3,893 
9,566 
5,559 
4,704 
9,908 
8,133 
4,367 
3,136 
3,063 
3,737 
8,833 
3^65 
8,545 
3,108 

881 
570 
745 

1,070 
458 
518 

MU 
940 
580 
636 
853 
635 
413 
745 
446 
537 
509 
431 

Dorsetshire— cantfm***. 

373  Wafebasn- 

374  Weymouth 
376  Dorchester 

376  Sherborne 

377  Beamlnsfer 

878  Brldport   ... 

19.  DEVONSHIRE. 

879  Axminster 

380  Honiton    ... 
881  St.  Thomas 
383  Exeter      - 

388  Newton  Abbot  - 
884  Totnes      . 

886  Kingsbridge      - 

886  Plympton  St  Mary  - 

887  Plymouth  ... 

888  East  Stonehonse 

389  Stoke  Damerel  - 

390  Tavistock  -       -       - 

391  Okehampton     - 
398  Credlton   -       - 

393  Tiverton    ... 
894  South  Molton    - 

4,8*4 
5,509 
6,350 
3,370 
3,567 
4,316 

870 
1,101 
1,350 
654 
713 
843 

357  Melksham 

368  Bradford  ... 

44,370 

8360 

369  Westbnry  - 

360  Warminster 

361  ftwsey     -       -       - 
368  Amesbury- 

368  AMerbury 

364  Salisbury  - 

366  Wflton      ... 

366  Tisbury     - 

367  Mere-       -       -       - 

5,076 
6,956 

13,301 
8,306 

13,076 
8,605 
5,344 
4,981 

13,055 
3,995 
9,545 
6,963 
5,100 
5,433 
9,891 
5,141 

1,015 
1,191 
8,440 
1,641 
8,615 
1,701 
1,068 
986 

18.  DORSETSHIRE. 

368  Shaftesbury      -       - 

369  Stnrmmster 

370  Blandford.       -       - 

371  Wimbornc 

373  Poole        -       -       . 

60,340 

13,043 

3,611 

599     - 

3,257 
3,595 
3,709 
4,331 
3,222 

651 
519 
741 
864 
644 

1,909 
1,392 
1,020 
1,080 
1,978 
1,088 

VOL.  IV. 
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66  NECESSITY,  DESCRIPTION,  ORGANISATION,  AND 

,    No,  V.  DIVI8ION— continued. 


COUNTIES  and 
DISTRICTS, 

Total 

Males 

capable  of 

bearing 

Arms. 

Effective 
Volunteer! 
required. 

COUNTIES  aki> 
DISTRICTS. 

Total 

Males 

capable  of 

bearing 

Arms. 

Effective) 

Vblantees* 
required. 

Devonshire— continued. 

296  Barnstaple 

296  Torrington 

297  Bldetord   - 

296  Holaworthy      -       - 

9,544 
4,373 
4,902 
2,845 

1,908 
874 
960 
569 

31.  SOMEBSETSHULE. 

318  Williton    •       -       - 

314  Wellington 

816  Taunton    ... 

316  Bridgwater       -     .  - 

317  Langport  - 

318  Chard       ... 
819  YeoTil      ... 
320  Wincanton 

381  Frome       ... 
822  Shepton  Mallet  -       - 
328  Wells        -       -       - 
824  Azbridge  - 
32A  Clutton     - 
826  Bath  .... 
327  Keynsham 
826  Bedminster 

4,974 
6,580 
8,778 
8,297 
4,642 
6,621 
7416 
5,328 
6,331 
4,239 
6,836 
8,265 
6307 
17,462 
5,404 
9,536 

984 
1,106 
1,786 
\fib9 

926 

o/i  ntvoirurki'T 

143,060 

28,611 

IfU.  UUJUMWAX 

299  Stratum    - 

300  Camelfbrd 

301  Launceston 
301  St.  German's 
308  Liakeard  - 

804  Bodmin     - 

805  St.  Columb 
800  St.  Austell 
807  Truro 

806  Falmouth  - 
809  Helston     - 

uu. 

2,145 
2,112 
4,198 
4,136 
8,458 
6,113 
4,350 
8,016 
10,567 
6,518 
7,100 
13,407 
13,379 
657 

419 

422 

888 

827 
1,691 
1,024 

870 
1,608 
2,118 
1,102 
1,420 
2,681 
2,675 

131 

1,804 
1,422 
1,06* 
1^66 
847 
1,067 
1,6*1 
1^61 
8,416 
1,080 
1,907 

310  Redruth    - 
811  Penzance  - 
819  Bcilly  Islands    • 

114,065 

•1,806 

89,158 

17,826 

Total  of  No.  V.  Division 

450,813 

90,18* 

No.  VI.  DIVISION.— WEST  MIDLAND. 
Volunteer  force  should  be  l-90th  of  Males  capable  of  bearing  Arm*. 


COUNTIES  and 
DISTRICTS. 

Total 

Males 

capable  of 

bearing 

Arms. 

Effective 
Volunteeri 
required. 

COUNTIES  AMD 
DI8TBICTS. 

Total 

Males 

capable  of 

bearing 

Arms. 

Effective 
Volunteers 
required. 

82.  GLOUCBgTBB- 
8HISE. 

829  Bristol      -       -       - 

880  Clifton      - 

881  Chipping  Sodbury    . 
889  Thornbury 

888  Dursley    ... 

884  WestburyonSerern- 

885  Newent     ... 

886  Gloucester 

887  Wbeatenburst  - 

888  Stroud                      . 

889  Tetbury    -       .       . 
340  Cirencester 

841  Morthteaeb       .       . 
841  0tow.oji-tho.Wold    - 
848  Winehoamb      - 

16,429 
19,487 
4,631 
4,113 
3,701 
4,531 
3,144 
8,011 
1,997 
9,346 
1,563 
5,332 
2,746 
2,483 
2,684 
11,046 
8,783 

821 
974 
231 
205 
165 
296 
167 
400 
99 
467 
78 
266- 
187 
124 
126 
561 
189 

24,  SHROPSHIRE. 

352  Ludlow     ... 

353  Clun          ... 

354  Church  Stretton 

355  Cleobury  Mortimer  - 

356  Bridgnorth 

357  Shiffbal     -       -       - 
366  Madeley    -       -       - 
359Atcham    *       .       . 

360  Shrewsbury      - 

361  Oswestry  ... 
369  EUesmere- 

368  Wem 

364  Market  Drayton 

365  Wellington 

366  Newport  ... 

35.  STAFFORDSHIRE. 

4,263 
M80 
1,542 
2,166 
3,902 
2,871 
6,907 
4,793 
5,776 
5,699 
3^20 
4,287 
3,640 
5,182 
3,905 

213 
126 
77 
101 
198 
148 
84* 

184 
198 
SU 

m 

198 

844  Cheltenham      -       - 
848  Tewkesbury      -       - 

61,225 

8,055 

21.  HMBPOIPSHTRE 

846  Ledbury   .        .       . 

847  Boss-       -       .       . 

848  Hereford  ... 

849  Weohly     - 
880  Bromyard' 
851  Leominster 

104^77 

6,287 

367  Stafford    - 
866  Stone 

369  Newcastle-under.Lyme 

370  Wolstanton 

871  Stoke-upon-Trent     - 
372  Leek-       ... 
378  Cheadle    ... 
374  Uttoxeter  ... 
376  Burten-upon-Trent  - 

376  Tamwortn 

377  Lichfield   -       -       - 

5,697 
4,836 
5,203 
10,479 
14,486 
5,768 
4,585 
3,765 
7,961 
3,499 
6,320 

184 

141 

3,288 
3,875 
8,788 
2,179 
2,923 
3,727 

164 
193 
439 
108 
146 
186 

260 
623 
724 
287 
116 
189 
888 

24,777 

1,236 

174 

316 
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Total 

Total 

COUNTIES  awd 

Miles 

Effective 
Volnnteen 
required. 

COUNTIES  and 

Males 

Effective 

DISTRICTS. 

capable  of 
bearing 
Anns. 

DISTRICTS. 

capable  of 
bearing 
Arms. 

Volunteers 
required. 

Staffordshire— <©**•««*. 

878  Penkridge 

4,212 

210 

87.  WARWICK- 

879 Wolverhampton 

86,039 

1,301 

SHIRE. 

860  Walsall     .       -       - 

10,761 

588 

Hi  West  Bromwleli 

17,432 

871 

394  Birmingham     - 

43,488 

2,174 

881  Dudley     - 

26,632 

1,331 

396  Aston       ... 
896  Menriftn     ... 

16,713 
2^17 
2,862 

835 
140 
143 

157,634 

7,873 

897  Atherstone 

^WORCESTER- 
SHIRE. 

3,383 
4,872 
9,203 

169 

399  FoleshUl  -       -       - 

400  Coventry  - 

243 
460 

888  Stotirbrldge       - 

14,337 

716 

401  Rugby      ... 

5369 

293 

884  Kidderminster  - 

8,229 

411 

402  Solihull     - 

2^63 

149 

886  Tenbury  - 

1,762 

88 

403  Warwick  -       - 

10,483 

524 

888  Martley     -       - 

3,453 

172 

404  Stratfbrd-on-Avon    - 

5,197 

259 

887  Worcester 

6^19 

845 

405  Alcester    ... 

4370 

218 

888  Upton-on«Sovcrn      - 

4,517 

225 

406  Shipston-on-Stour    - 

5,163 

258 

889  Evesham  ... 

3,616 

226 

407  Southam  ... 

2,626 

131 

890  Persbore  •       • 

3,868 

4,538 

391  Droitwich- 

398  BromsgroT*      • 
393  Kings  Norton    - 

6,206 
7,718 

810 

385 

Total  of  No.  VI.  Division 

120329 

6,996 

64,699 

8,227 

533,224 

26,624 

No.  VH.  DIVISION.— NORTH  MIDLAND. 
Volunteer  Force  should  be  1-dOth  of  Kales  capable  of  bearing  Arms. 


COUNTIES  aim 
DISTRICTS. 


Total 


capable  of 
bearing 
Arms. 


Effective 
Volunteer! 


COUNTIES  a»d 
DISTRICTS. 


Total 

Males 

capable  of 

bearing 

Arms. 


Effective 
Volunteers 
required. 


tS.  LEIClSTEft- 


409  LUvWi^FOtXfl 

409  Market  Harborough 

410  Blllesdon  -       - 

411  Blaby  .  . 
419  Hinckley  -  - 
418  Market  Bosworth 

414  Ashb 

415  . 

416  Barrow-ee>£ 

417  Leicester  - 

418  Melton  Mowbray 


20.  RUTLAND- 
SHIRE. 

419  Oakham    - 
890  Uppingham 


4,048 
3,960 
1,752 
3,547 
8,899 
8,408 
6,474 
6^48 
5,015 
16,160 
5,188 


202 
198 
87 
177 
194 
170 
328 
317 
250 
758 
256 


LINCOLNSHIRE. 
Stamford  - 
Bourn       - 
Spalding  - 
Holbeach  -       -       - 
Boston      - 
Sleamrd    • 
Grantham 
Lincoln     - 
Horncaatle 
Spilsby     • 
Louth       -       -       • 
Caistor     -       -       - 
Glanfbrd  Brigg 
Gainsborough  - 


4,989 
6,590 
5,322 
4,783 
9,611 
6,138 
7,462 
10,515 
6,272 
7,234 
8,357 
8,573 
8,446 
6,814 


246 
279 
266 
239 
480 
306 
373 
525 
313 
361 
417 
428 
422 
340 


100,056 


4,995 


58,738 


2,932 


2,878 
3,190 


143 
160 


SI.  HOTOTOHA* 
8HIRE. 

485  East  Retford     - 

486  Worksop  - 

487  Mansneid.       • 

438  Basford     - 

439  Radford    - 

440  Nottingham      - 

441  Southwell. 

442  Newark    - 

443  Bingham  - 


6,068 


5,689 
4,788 
7,536 

16,231 
6,694 

14,605 
6,404 
7,687 
4,060 

73,694 


are 

811 
334 
730 
320 
379 
203 

3,676 


F2 
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No.  VII.  DIVISION-co*<t*««*. 


COUNTIES  and 
DISTRICTS. 

Total 

Males 

capable  of 

bearing 

Anns. 

Effective 
Volunteer! 
required. 

COUNTIES  AND 
DISTRICTS. 

Total 
Males 
capable  of 
bearing 
Anns. 

EffectiTe 
Volunteers 
required. 

33.  DERBYSHIRE. 

444  Shardlow  • 
44*  Derby 

446  Belper      - 

447  Ashborne 

448  Chesterfield      - 

8,080 
10,921 
11,718 

5,233 
11,449 

404 
546 
585 
261 
572 

Derbyshire— continued. 

449  Bakewell  - 

450  Chapel-en-le-Frith    - 

451  Hayfield    - 

Total  of  No.  VH.  Division 

7,470 
2^74 
7,428 

873 
143 
371 

65,173 

3,355 

303,629 

15,161 

No.  VIII.  DIVISION.— N«TH-WESTERN. 
Volunteer  force  should  be  l-30th  of  Kelee  capable  of  bearing  Arms. 


* 

Total 

Total 

COUNTIES  akd 

Males 

Effectire 

COUNTIES  Ain> 

Males 

EffectiTe 

DISTRICTS. 

capable  of 
bearing 
Anns. 

Volunteers 
required. 

DISTRICTS. 

capable  of 
bearing 
Arms. 

Volunteers 
required. 

88.  CHKBHIRB. 

Lancashire— continued. 

452  -Stockport 

25,052 

1,252 

46a  Bury                t. 
470  Barton-upon.Irwell  • 

22,204 

1,110 

453  Macclesfield      - 

15,832 

791 

7,896 

395 

454  Altrincbam      - 

8,611 

435 

471  Chorlton  - 

30,960 

U4S 

455  Runcorn   ... 

6,452 

322 

472  Salford      - 

21,881 

1,094 

456  Northwich 

7,800 

390 

473  Manchester      - 

57,108 

2,855 

467  Congleton 

7,628 

381 

474  Aahton-under-I 

jne- 

29,780 

1,489 

458  Nantwich  - 

9,496 

475 

475  Oldham     - 

21,697 

1,085 

459  Great  Boughton 
(Chester) 

476  Rochdale  . 

18,129 

906 

13,321 

666 

477  Haalingden 

1     12,606 

630 

460  WinaU     -       - 

14,289 

714 

478  Burnley    - 

479  Clltheroc  - 

480  Blackburn 

,     15,967 

•       5,592 

22,684 

9,425 

798 

280 

1,134 

471 

481  Chorley     - 

. 

108,381 

5,416 

482  Preston     - 

483  Fylde 

24,136 
5,500 

1,207 
275 

!       3,174 
8,665 
7,639 

159 
433 
383 

34.  LANCASHIRE. 

485  Lancaster. 

486  Ulrerstone 

461  Urerpool  ... 

462  West  Derby      - 

64,509 
38,319 

3,225 
1,916 

463  Presoot     ... 

14.018 

701 

464  Onnsldrk. 

9,577 

479 

516,643 

25,636 

465  Wigan       ... 

19,385 

969 

466  Warrington 

9,041 
8,183 
28,678 

452 

409 

1,434 

467  Leigh       -       . 

468  Bolton      . 

Total  of  No.  VIII.  Di 

rislon 

625,024 

81,252 
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No.  IX.  DIVI8ION.— YORK. 
Volunteer  Force  should  be  l-30th  of  Melee  capable  of  bearing  Aran. 


Total 

Total 

COUNTIES  AMD 

Males 

Effective 

COUNTIES  AMD 

Males 

Effective 

DISTRICTS. 

capable  of 
bearing 

Volunteer! 
required. 

DISTRICTS. 

capable  of  Volunteer* 
bearing     required. 

Arms. 

Anns. 

86.  WEST  RIDING. 

88.  BAST  RIDING 

487  Sedbergh  . 

488  Settle 

489  Skipton 

490  Pateley  Bridge 

491  Bipon 

493  Knaresborough 

493  OUey  . 

494  Keighlcy __. 

495  Todmorden 

496  Saddleworth 

497  Hnddenfleld 

498  Haliikx 

1,143 

8,440 

7,191 

1,895 

4,663 

6,946 

7,161 

11,476 

7,489 

4,450 

80,965 

30,339 

45,491 

57 

173 

359 

94 

333 

347 

358 

573 

871 

333 

1,548 

1,511 

3,374 

(with  York  City). 

515  York  .... 

516  Pocklington 

517  Howden 

518  Bererley    . 

519  Scnkoates  . 

530  Hall  .... 

531  Patrington 
533  SUrUngh  . 

533  Driffield     . 

534  Bridlington 

14,879 
4,034 
3^09 
6,010 
11,180 
13,667 
2,352 
2,310 
4,666 
3,580 

713 
301 
180 
350 
559 
633 
117 
116 
336 
179 

499  Bradford    . 

63,587 

3,174 

500  Hunslet 

33,170 
25,836 

1,108 
1,366 

87.  frORTH  RIDING. 

501  Leeds 

503  Dewsbury  . 

17,943 

897 

625  Scarborough 

6,154 

307 

503  Wakefield  . 

13,330 

611 

536  Malton 

5,783 

289 

504  Pontefract . 

7,484 

374 

527  Easingwold 

3,863 

143 

504aHemsworth 

3,039 

101 

528  Thirsk 

3,190 

159 

505  Barnsley    . 

8,745 

437 

539  Helmsley   . 

3,114 

155 

506  Wortley     . 

8,003 

400 

530  Pickering  . 

9,494 

124 

507  Ecclesall  Btertan 

r 

9,478 

473 

531  Whitby       . 

5,398 

369 

508  Sheffield     . 

25,906 

1,295 

639  Guisbrough 

3,050 

182 

509  Rotberbam 

8,370 

413 

533  Stokealey  . 

3,166 

108 

510  Doncaster  . 

8,669 

433 

534  Northallerton 

3,116 

155 

511  Thome 

3,971 

198 

535Bedale 

2,245 

113 

513  Ooole 

3,431 

171 

536  Leybnrn    , 

537  Askrigg      . 

2,514 

125 

513  Selby 

3,857 

193 

1,409 

70 

514  Tadcaster  . 

4,988 

249 

538  Reeth 

1,705 

85 

539  Richmond  . 

3,461 

173 

48,659 

3,436 

335,009 

16,737 

Total  of  No.  IX.  Division 

447,255 

33,337 

No.  X.  DIVISION.— NORTHERN. 
Volunteer  Force  should  be  l-90th  of  Kalee  capable  of  bearing  Anne. 


Total 

Total 

COUNTIES  Aim 

Males 

Effective 

COUNTIES  AMD 

Males 

Effective 

DISTRICTS. 

capable  of 
bearing 

Volunteers 
required. 

DISTRICTS. 

capable  of 
bearing 

Volunteers 
required. 

Arms. 

Arms. 

88.  DURHAM. 

89.  NORTHUMBER- 

540 Darlington 

5,404 

270 

LAND. 

641  Stockton    . 

13,233 

661 

543  Auckland  . 

7,531 

376 

552  Newcastle-upon 

■Tyne 

22,289 

1,114 

543  Teesdale    . 

4,953 

247 

553  Tynemouth 

16,062 

803 

544  Weardale  . 

3,643 

182 

554  Castle  Ward 

3,474 

173 

546  Durham 

13,988 

699 

555  Hexham    . 

7,609 

380 

546  Eastngton  . 

6,449 

272 

556  Haltwhistle 

1,821 

91 

547  Houghton-to-Spring . 

4,891 

244 

557  Bellingham 

558  Morpeth     . 

1,638 

81 

548  Cbester-le-Street 

5,227 

261 

4,532 

296 

549  Sunderland 

17,644 

882 

559  Alnwick     . 

5,380 

264 

550  South  Shields    . 

8,947 

447 

560  Beltbrd 

1,718 

86 

551  Gateshead  . 

12,020 

601 

561  Berwick     . 

6,023 
3,587 
1,858 

301 
179 
92 

102,919 

5,142 

563  Rothbury  . 

75,891 

3,790 
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No.  X.  DIVISION-******* 


COUNTIES  akd 
DISTRICTS. 

Total 
Males 
capable  of 
bearing 
Anns. 

Effective 
Volnnteera 
required. 

COUNTIES  A*d 
DISTRICTS, 

Total 

Males 

capable  of 

Uartef 

Arms. 

Effective) 
Volunteers 

40.  CUMBBBLAJ 

564  Alston 

565  Penrith      . 

566  Brampton  . 

567  Longtown  . 

568  Carlisle      . 
669  Wlgton 

570  Cockermonth 

571  Whitehaven 
679  Bootle 

n>. 

1,704 
6,677 
2391 
9,494 
10,389 
5315 
9,627 
8,903 
1,609 

86 
978 
141 
191 
619 
995 
481 
445 

76 

41.  WESTMORELAND. 

578  East  Ward 

574  West  Ward 

671  Kendal      .       .       . 

Total  of  No.  X.  Division 

Ml* 
9,099 
9,143 

170 
101 
4*7 

14,597 

Tit 

48379 

9,440 

949,979 

19,100 

No.  XI.  or  WELSH  DIVI8ION. 
Volunteer  Force  should  be  l-90th  of  Males  capable  of  bearing  Anns. 


COUNTIES  awd 
DISTRICTS. 

Total 
Males 
capable  of 
bearing 
Arms. 

Effective 

Volunteer* 

required. 

COUNTIES  Aim 
DISTRICTS 

Total 

Mates 

capable  of 

bearing 

Arms. 

Effective) 
volunteers 
repaired* 

576  Chepstow  . 

677  Monmoath 

678  Abergavenny     . 
579  Pontypool  . 
680  Newport    . 

4,764 
6,845 

14^07 
6,998 

10^68 

238 
349 

740 
360 
643 

Badnorahire. 

603  Presteigne 

604  Knighton  • 
601  Rhayader  . 

44.  SOUTH  WALB8. 
Montgomeryshire* 

605  Machynlleth 

607  Newtown   . 

608  Montgomery 

609  Llanfyllin  . 

PUntshire. 

610  Holywell  . 

Denbighshire. 

611  Wrexham  . 

612  Ruthin 
618  St.  Asaph  . 

614  Llanrwst   . 

Merionethshire. 

615  Carwen     ... 

616  Bala  .... 

617  DolgeUy    . 

618  Festinlog   . 

OanuuTonshire. 

619  Pwllheli     . 

620  Carnarvon . 

621  Bangor 
629  Conway     . 

Anglesey. 

G23  Anglesey   . 
Total  of  No.  XI.  Division 

8,787 
2,370 
1399 

180 
US 
84 

7306 

391 

48.  SOUTH  WALB8. 

44,982 

2318 

3394 
6377 
5,096 
4384 

Glamorganshire. 

681  Cardiff 

582  Merthyr  Tydfil  . 

583  Bridgend   . 

584  Neath 

585  Swansea     . 

11,693 
19,201 
6^56 
11,618 
11,727 

581 
960 
292 
580 
586 

151 
313 
264 
944 

19380 

969 

Cannarthenahire. 

60,024 

2399 

10361 

613 

5377 
3,764 
4,492 
9335 

293 

188 
224 
476 

586  Llanelly    . 
687  Llandovery 

588  Llandilofanr      . 

589  Carmarthen 

10374 
4,213 
6399 

3,119 

698 
910 

Pembrokeshire. 

23368 

1,181 

816 
165 

590  Narberth   . 

5332 
5,740 
9345 

276 
287 
492 

94398 

I309 

693  Haverfordwest  . 

MM 

1384 
3343 
4346 

199 

84 
161 
90S 

Cardiganshire. 
693  Cardigan  . 

21,117 

1,065 

6346 
6,048 
9368 
8306 
5,939 
2,601 

259 
952 
123 
166 
296 
130 

594  NewcaeUe-uvEmlyn . 

595  Lampeter  . 

12396 

•40 

596  Aberayron. 
697  Aberyitwith      . 
598  Tregaron  . 

6,447 
73U 
7,709 
2,907 

979 

880 

Brecknockshire. 

24,402 

l,3tt 

386 
14* 

599  Bnilth 

600  Brecknock 

2,086 
4343 
5,424 
2,740 

104 
227 
271 
137 

23,667 

1,188 

601  Crickhowell 

609  Hay   .... 

10311 

640 

14,793 

739 

997,095 

14342 
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No.  XIL  om  SCOTCH  DIVISION. 
Volnnte«rIfrmahwild^ 


COUNTIES  ▲» 
DISTRICTS. 

Total 
Males 

capable  of 
bearing 
Anna. 

Eflectire 
Volunteer! 
required. 

COUNTIES  A*D 
DISTRICTS. 

Total 
Males 

capable  of 
bearing 
Arms. 

Kflectfre 
Volunteers 
required. 

SOUTHERN  COUN- 

7118. 

Dumfries. 

695  Kakdalo 

636  Annandala 

697  Nlthsdale  .       .       . 

1,959 

8,786 
8,787 

98 
439 
489 

Roxburghshire. 

650  Hawick     . 

651  Melrose     . 

652  Jedburgh  . 

653  Kelso 

Berwickshire. 

654  Berwick     .       . 

Haddington* 

655  Haddington 

Fifeshire. 

656  St.  Andrew*     . 

657  Cupar 

659  Kirkcaldy  . 

659  Dunfermline 

Kinross-shire. 

660  Kinross      . 

Clackmannan, 

661  Clackmannan    . 

NORTHERN  COUN- 
TIES. 

Perthshire. 

4,024 
2,690 
8360 

3,637 

201 
135 
128 
189 

123H 

646 

698  East  Kirkcudbright  . 

699  Wert  Kirkcudbright . 

19,581 

976 

9,074 

454 

7351 
3330 

378 
162 

9,097 

454 

10,791 

540 

Wigtown. 

690  Wigtown   . 

8,019 
8,608 
I2355 
8305 

10347 

549 

401 
490 

Ayrshire. 
631  Cerrick                   . 

7399 

18,071 
91,588 

391 

903 

1,078 

649 
440 

C39  Kyle  .  ^_^     . 
039  vUnnxnguame 

38387 

1,919 

2331 

Buteshire. 

634  Arran 

635  Bate  .... 

47,462 

2372 

112 

1,487 
2,665 

74 
133 

5,738 

287 

Renfrewshire. 

636  Renfrew,  Lower 

637  Renfrew,  Upper 

4,152 

207 

5346 
23361 
5,558 

12,218 
28,055 

611 
1303 

263 

1,193 
278 

Dumbarton. 

40,273 

2,014 

663  Perth,  East 

11,276 

564 

Forfarshire. 

665  Dundee 

666  Forfar 

Kincardine. 

667  KJMerifew 

Aberdeenshire. 

63S  Dumbarton 

34,665 

1,734 

Lanarkshire. 

639  CHaagow  City     . 

640  Lanark,  Lower . 

86347 
6,458 
29,777 
10,067 

4312 
323 

1,489 
503 

23315 
24,001 

1,191 
I3OO 

641  Lanark,  Middle . 
649  Lanark,  Upper  . 

47316 

2,391 

Stirling. 
.643  Stirling      . 

134344 

6397 

8,649 

439 

21,559 

1,078 

21365 
3385 
3,166 
2377 
4337 
3344 
9,736 
3398 

1,078 
199 
158 
129 

Linlithgow. 
644  Linlithgow 

7334 

377 

669  Kincardine  O'NeU     . 

670  Alford 

671  Strathbogie 

672  Oarioch     . 

673  Ellon. 

674  Deer,  or  Bucban 

675  Turriff 

Banff. 

676  Banff 

Elgin. 

677  Elgin .... 

Edinburghshire. 

645  Edinburgh,  Wert 

646  Edinburgh,  City 

647  Edinburgh,  Eart 

5,113 
48,482 
11364 

256 

2,424 

563 

227 
192 
486 
180 

53,008 

2,649 

64359 

3,243 

Peebleshire. 
648  Peeblee 

13343 

2385 

134 

677 

Selkirkshire. 
649  Selkirk      .       .       . 

2,452 

128 

9,739 

487 
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No.  XII.  DIVISION— <xmti**«L 


COUNTIES  AK1> 
DISTRICTS. 

Total 

Hates 

capable  of 

bearing 

Arms. 

Effective 

Volunteen 

required. 

COUNTIES  AM* 
DISTRICTS. 

Total 
Hates 

capable  of 
bearing 
Arms. 

Eflbctfve 
Volunteers 
required. 

Nairn* 

678  Nairn 

2,489 

124 

Boat  and  Cromarty. 

688  Lewis        .       .       . 

689  Ross,  Wester 

690  Ross,  Easter 

Sutherland* 

691  Sutherland        .       . 

Caithness. 

692  Caithness  . 

Orkney  Islands. 

698  South  Isles,  Orkney  . 

694  Mainland,  Orkney     . 

695  North  Isles,  Orkney  . 

696  Shetland  Isles    , 

Total  of  No.  Xn.  Division 

4,928 
10,132 
5,617 

947 

507 
281 

9,652 

4,670 

'    9,803 

482 
233 
490 

Inyeniess. 

20,677 

1,035 

679  Inverness,  East . 

680  Inverness,  West 

681  Inverness  Islands 

6,448 

323 

9,877 

24,125 

1,205 

484 

ArgyleshJre. 

682Argyle      . 

688  Islay  .... 

684  Klntyre     . 

68ft  Oowal 

686  Lorn. 

687  Mull  .... 

4,305 
3,975 
4,479 
2,234 
3,534 
8,797 

215 
199 
224 

112 
176 
190 

1,342 
4,189 
2,332 
7,769 

67 
209 
117 
399 

15,632 

78* 

22,324 

1,116 

722,185 

36,108 
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Friday,  March  28rd,  1860. 
Sir  SIBBALD  SCOTT,  Bart,  in  the  Chair. 


A  SCHEME  FOR  THE  RE-ORGANIZATION,  RECRUITING, 
AND  INSTRUCTION  OF  THE  ARMY. 

Prepared  by  an  Officer  of  Rank,  and  read  by  Colonel  the  Hon.  James 

Lindsay,  M.P. 

Public  attention  has  been  for  the  last  six  years  directed  in  a  favourable 
manner  towards  the. Army.  The  brilliant  victories  in  the  Crimea,  and 
the  calm  endurance  exhibited  throughout  that  campaign;  the  splendid 
triumphs  in  India,  and  the  dauntless  heroism  displayed  in  the  suppression 
of  the  mutiny  and  rebellion,  have  had  the  effect  of  raising  the  character 
of  the  Army  in  the  estimation  of  the  country — which,  owing  to  a  long 
peace  of  40  years'  duration,  broken  only  by  occasional  campaigns  in 
India  and  at  the  Cape,  did  not  receive  that  appreciation  to  which  it 
was  justly  entitled. 

For  the  first  time  since  the  Restoration,  the  Army  is  looked  upon 
without  fear  and  distrust.  Even  during  the  triumphant  progress  of  the 
Peninsular  War,  statesmen  were  found  ready  to  depreciate  our  Army, 
and  to  declaim  against  any  attempt  to  raise  a  military  spirit  in  the 
nation  ;  now,  however,  the  old  cry  that  a-  standing  Army,  controlled  by 
the  provisions  of  an  annual  mutiny  act,  is  dangerous  to  the  liberties  of 
the  country,  seems  entirely  exploded ;  and  the  necessity  of  retaining  in 
the  realm  an  adequate  force  to  defend  our  shores,  and  an  Army,  as  perfect 
in  all  its  departments  and  matenel  as  can  be  obtained  in  peace,  is  now 
distinctly  recognised. 

Though  great  progress  has  been  recently  made  towards  the  attainment 
of  this  object,  and  the  position  of  the  soldier  has  been  much  improved, 
yet  it  is  necessary  still  further  to  increase  the  attraction  of  the  profession, 
and  so  to  organise  the  force  as  to  make  it  as  disposable  and  available 
as  the  foreign  policy  of  the  Government  and  the  vast  territorial  depen- 
dencies of  the  Crown  may  require,  and  as  efficient  as  professional  in- 
struction can  render  it. 

For  two  centuries  it  has  been  the  constant  habit  of  this  country,  in  its 
jealousy  of  a  standing  Army,  to  keep  forces  in  time  of  peace  barely  suffi- 
cient to  relieve  troops  stationed  in  the  colonies.  Large  forces  were  raised 
for  special  emergencies,  and  as  soon  as  the  object  which  called  them  into 
existence  had  passed,  they  were  reduced,  both  for  the  above  reason  and 
for  the  sake  of  temporary  economy.  The  ruinous  consequence  of  this 
policy  is  now  a  matter  of  history.  War  has  always  been  commenced 
with  an  army  utterly  disproportioned  to  the  object  in  view— without 
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reserves,  with  soldiers  suddenly  raised,  and  consequently  inferior  in  dis- 
cipline; and  it  has  usually  required  the  experience  of  a  few  yean 
campaigning  before  England's  Army  appears  in  the  field  as  in  the  days 
of  Marlborough  and  Wellington,  unrivalled  in  discipline  and  unsurpassed 
in  organization.  But  no  sooner  has  peace  been  proclaimed  than  the  cry 
for  reduction  is  raised  ;  and,  though  it  cannot  be  expected  that  a  war 
establishment  should  be  maintained  in  peace,  yet  reduction  has  generally 
been  carried  to  a  point  so  low  as  to  paralyse  the  power  of  the  nation,  and 
provide  troops  no  more  than  sufficient  for  colonial  reliefs. 

The  following  passage,  from  the  writings  of  Dean  Tucker,  illustrates 
in  forcible  language  the  course  of  policy  which  has  heretofore  prevailed 
as  regards  the  Army. 

"  The  Patriot  and  furious  Anti- Courtier  loudly  exclaims  against  even  a  small  Parlia- 
mentary Army,  both  on  account  of  its  danger  and  expense.  By  persevering  in  these 
laudable  endearoura  he  prevents  such  a  number  of  forces  being  kept  up  as  are  necessary 
for  the  common  safety  of  the  kingdom.  The  consequence  is,  when  a  war  breaks  out,  new 
levies  are  half-formed  and  half-disciplined,  and  the  officers  novices  in  their  buatassa 
Thus  the  nation  is  involved  in  expenses  ten  times  as  great,  and  made  to  raise  forces  twenty 
times  as  numerous  as  were  complained  of  before ;  till  peace  is  made  and  schemes  of 
ruinous  economy  are  again  oalled  for  by  a  new  set  of  patriots.  Thus  the  patriotJo  fries 
goes  found,  ending  in  a  real  tragedy  to  the  nation  and  mankind." 

It  will  be  within  the  immediate  recollection  of  every  one,  that  when  war 
broke  out  in  1854  with  Russia,  10,000  men  were  ordered  to  Malta,  and  in 
order  to  make  up  the  regiments  composing  this  force,  volunteers  were 
called  for  from  regiments  remaining  at  home;  shortly  after  10,000  addi- 
tional men  were  ordered  to  Turkey,  when  the  regiments  that  had  already 
parted  with  their  best  men  were  compelled  to  call  for  volunteers  from  the 
few  regiments  that  were  to  be  left  at  home,  and  to  fill  up  their  ranks 
with  raw  recruits.  There  was  no  reserve  left.  The  men  sent,  out  to 
fill  up  the  chasms  caused  by  action  and  disease,  and  the  regiments  subse- 
quently ordered  to  the  Crimea,  were,  with  one  or  two  exceptions,  nothing 
better  than  recruits,  who  were,  to  use  the  expression  of  Lord  Raglan, 
«  swept  away  like  flies." 

Suoh  have  been  the  results  during  a  long  course  of  years  of  the  want  of 
preparation  for  emergencies  which  characterised  the  policy  that  has  been 
pursued  with  regard  to  the  army,  and  it  behoves  us  in  the  present  dis- 
turbed state  of  Europe,  and  the  uncertain  position  of  our  relations  with 
foreign  powers,  to  consider  if  some  improvement  could  be  introduced  into 
our  military  system.     It  is  therefore  proposed  to  show,— 

1st.  That  the  nation  can  be  attacked,  and  that  the  Channel  can  be 

bridged. 
2nd.  That  the  organization  of  the  Army  is   defective,  both    in 

numerical  amount  and  distribution. 
3rd.  That  great  improvements  can  be  carried  out  in  the  distribution, 
recruiting,  and  instruction  of  the  Army. 

The  Possibility  of  Invasion. 

The  formidable  forces  permanently  at  the  disposal  of  the  Emperor  of 
the  French,  Cherbourg  and  its  capacity  for  mischief,  and  the  successful 
issue  of  the  Emperor's  rapid  aggressive  operations  in  Italy,  having  pro- 
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duoed  a  salutary  alarm  and  distrust,  and  confirmed  the  opinion  of  able 
officers,  that  the  command  of  the  Channel  may  be  obtained  by  our  war* 
like  neighbours,  and  that  it  is  possible,  with  a  free  sea,  for  200,000 
organised  disciplined  troops  to  effect  a  hostile  landing  on  the  assailable 
shores  of  England,  the  real  and  positive  danger  which  may  still  oontinue 
to  embarrass  and  beset  us  will  be  precisely  comprehended  by  an  attentive 
consideration  of  the  note  which  General  Buonaparte  transmitted  to  tbs) 
Directory,  dated  Paris,  13  April,  1796,  "  relating  to  the  system  of  war 
that  ought  to  be  pursued  against  England." 

Napoleon's  Plan  for  Invasion  in  1798. 

From  the  following  extract  from  this  remarkable  document,  we  may 
imagine  the  advice  offered  to  the  Directory  has  not  altogether  escaped  the 
notice  of  Louis  Napoleon. 

"  Dans  notre  position,  nous  devons  faire  a  1' Angleterre  tins  guerre  tare,  tt  nous  le 
pouvons. 

Que  nous  soyons  en  paix  on  en  guerre,  il  nous  faut  40  on  60  millions  pour  reorganise? 
notre  marine. 

Notre  annee  de  terre  n'en  sera  ni  plus  ni  moins  forte  ;  au  lieu  que  la  guerre  oblige 
l'Angleterre  a  mire  des  preparatift  immenses  qui  ruinent  ses  finances,  detruisent  l'esprit 
de  commerce,  et  ohangent  absofument  la  constitution  et  les  mosurs  do  oe  people. 

Nous  devons  employer  tout  I'e^e  a  armor  notre  esoadro  do  Brest,  a  mire  exeroer  nos 
matelots  dans  la  rade,  a  achever  les  vaisseaux  qui  sont  en  construction  a  Roehofart,  a 
Lorient,  et  a  Brest. 

Si  Ton  met  quelque  activite  dans  ces  travaux,  nous  pouvons  esperer  d*avoir  au  mois  do 
Septembre  trente-cinq  vaisseaux  a  Brest,  y  compris  les  quatre  ou  cinq  nouveaux  que  l'on 
pent  construire  a  Lorient  et  a  Roohefort. 

Nous  aurons  yen  la  fin  du  mois,  dans  les  differens  porta  de  la  Manohe,  pros  de  200 
ohaloupes  oanonnieres.  II  faut  les  placer  a  Cherbourg,  au  Havre,  a  Boulogne,  a  Pun* 
keruue  et  a  Ostende,  et  employer  tout  l'ete*  a  emmariner  nos  soldats. 

En  continuant  a  donner  a  la  commission  des  cotes  de  la  Manche  8  millions  par  mois, 
nous  pouvona  faire  construire  200  autre*  chaloupes  d'une  dimensions  plus  forte,  et  propres 
a 'transporter  des  chevaux. 

Nous  aurions  done,  au  mois  de  Septembre,  400  ohaloupes  oanonnieres  a  Boulogne,  et 
35  vaisseaux  de  guerre  a  Brest.  Les  Hollandais  peuvent  Igalement  avoir  dans  cet  inter- 
valle  12  vaisseaux  de  guerre  au  TexeL 

II  serait  possible  alors  de  transporter  40  mille  hommes  sur  le  point  de  PAngleterre  que 
l'on  voudrait,  frvitant  m£me  un  combat  naval  si  Tennemi  0*tait  plus  fort,  tandls  que  40 
mille  hommes  menaceraient  de  partir  sur  les  400  chaloupes  oanonnieres  et  autant  des 
bateaux  p£cheurs  de  Boulogne,  et  que  l'escadre  Hollandais,  aveo  10  mille  hommes  do 
transport,  menacerait  de  so  porter  en  Kooese. 

I/invasion  en  Angleterre,  exeoutta  do  cette  maniere,  et  dans  le  mois  do  Novombre  et 
de  Decembre,  serait  presque  certaine. 

L'Angleterre  s'epuiserait  par  un  effort  immense  et  qui  ne  la  garantirait  pas  de  notre 
Invasion.11 

Means  of  Resistance  and  Composition  of  our  Forces. 

The  above  may  assist  us,  during  this  temporary  lull,  which  is  dependant 
on  the  management  of  Louis  Napoleon,  and  before  a  peace  establishment 
suited  to  the  times  may  be  determined  on,  in  calculating  the  means  and 
power  of  the  nation  to  resist  attack,  in  examining  closely  the  composition 
of  our  forces,  improving  our  military  constitution ,  and  in  judging  how 
far  the  defensive  measures  proposed  are  adequate  to  the  supposed  crisis* 
Commissions  on  our  national  defences  have  been  appointed,  forts  and 
towers  have  been  armed,  positions  for  reserved  arsenals  have  been  selected* 
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every  creek  and  accessible  inlet  has  been  repeatedly  surveyed.  The  prin- 
cipal fortresses  and  dockyards  are  being  extensively  enlarged  and  im- 
proved. The  Volunteer  Rifle  Movement  has  been  enthusiastically  and 
opportunely  encouraged.  The  divisions,  and  brigades,  and  regiments  are 
models  of  discipline,  and  are  in  themselves  as  perfect  as  they  can  be  made 
by  vigilant  instruction,  elementary  drill,  rifle  practice,  and  incessant 
tactical  display ;  but  the  battalions  destined  to  bear  the  brunt,  and  to  be 
first  and  foremost  in  the  fight,  and  to  give  example  and  confidence  when 
arranged  and  united  to  Militia,  Yeomanry,  and  organised  Rifle  Volun- 
teers ;  the  troops  by  which  the  whole  defensive  machinery  is  to  be 
brought  into  use  and  worked,  are  so  deplorably  below  the  mark  in  respect 
to  numbers,  that  it  is  inconceivable  in  this  age  of  reform,  that  the  distri- 
bution and  formative  regimental  organisation  of  the  Infantry  of  the  line 
should  not  yet  have  been  constituted  on  solid  principles,  applicable  to 
every  description  of  service,  and  embracing  the  ultimate  purposes  of 
depots  unembarrassed  by  provisional  battalions,  and  the  waste  of  force 
resulting  from  their  restrictive  duties. 

The  organic  reforms  to  which  we  advert,  and  which  we  think  neces- 
sary, could  not  fail  to  aid  in  planting  firmly  a  precautionary  system  of 
defence,  advancing  the  interior  and  exterior  political  interests  of  this 
country,  and  in  sustaining  without  difficulty  the  required  reliefs  of  corps 
in  India. 

Recruiting. 

Voluntary  enlistment,  a  mode  of  recruiting  peculiarly  suited  to  the 
British  Army,  and  the  only  one  adapted  to  our  institutions,  should  be 
rendered  so  attractive,  that  it  might  be  composed  of  the  best  of  the 
working  classes,  and  raised  in  character  and  usefulness  far  above  any 
other  European  force. 

Effect  of  the  Military  Constitution. 

A  military  constitution  found  to  be  so  ruinously  defective,  that  it  will 
not  admit  of  extensive  or  important  offensive  operations  being  carried  on, 
or  the  interests  of  colonies  protected,  without  exposing  the  parent  state 
to  insult  or  invasion,  must  increase  the  public  expenditure  desired  to  be 
avoided  by  temporary  arrangements  necessarily  sanctioned  in  such  a  case. 
The  organisation  of  our  Army  constantly  produces  such  results. 

A  Kaffir  war  draws  a  force  from  our  shores  not  disposable,  Russian 
menaces  denude  our  colonies,  and,  the  Crimean  services  terminated,  a 
formidable  mutiny  requires  that  the  Militia  should  suddenly  be  called 
out  to  replace  the  troops  on  passage  to  India.  A  more  uneconomical 
system  could  not  have  been  devised,  or  one  more  injuriously  affecting 
the  discipline  of  regiments,  than  that  which  it  appears  from  the  annual 
estimates  will  continue  to  be  followed. 

Impracticable  as  it  would  be  to  guard  against  such  shocks  as  these, 
or  to  be  prepared  at  all  times  for  the  calamitous  consequences  inseparable 
from  the  control  and  management  of  vast  territorial  acquisitions,  yet  the 
permanent  forces  of  the  empire  might  be  augmented  and  distributed  so 
judiciously,  and  adapted  to  a  defensive  position,  quasi  belligerent,  that  the 
endless  excessive  outlay  created  by  transitions  from  inconsiderate  and 
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absurd  reductions  to  extraordinary  exertion  and  exhausting  efforts,  aud 
occasioned  by  raising  new  regiments  and  concentrating  scattered  troops 
for  immediate  action  and  unexpected  warfare,  might  never  be  demanded. 

Effect  of  the  Depot  Battalion  System.     Proposed  Organic  Change. 

The  active  battalions  of  the  regular  Army  at  home  may  be  estimated 
at  present  at  29,800  rank  and  file  ;  viz.  5,800  Foot  Guards,  24,000  or 
30  battalions  of  Infantry  of  the  Line.  To  this  slender  statement  may  be 
added  24  depot  provisional  battalions,  amounting  perhaps  occasionally  to 
28,000  rank  and  file.  These,  however,  from  their  construction  and 
abrupt  fluctuations  in  numbers  and  restrictive  local  duties  can  scarcely 
be  called  moveable  for  field  service.  They  are  in  every  respect  inferior 
to  service  companies  of  regiments,  and  have  not  the  advantages  derived 
from  esprit  de  corps.  They  are  liable  to  an  oppressive  accumulation  of  the 
youngest  of  young  officers,  beyond  the  influential  control  of  their  own 
commanding  officers,  which  must  be  unfavourable  to  strict  discipline  ; 
they  absorb  nearly  half  the  force  of  the  Infantry  of  the  Line  stationed  at 
home,  in  carrying  on  a  preparatory  and  limited  course  of  drill  for  re- 
cruits, to  fit  them  for  embarkation,  which  could  be  accomplished,  and 
many  other  important  objects  secured,  by  adopting  permanently  the  organic 
formation  of  regiments  with  two  battalions,  each  applicable  to  un- 
limited service,  one  to  be  in  its  turn,  as  a  general  regulation,  retained 
at  home  with  the  functions  of  a  recruiting  dep6t,  while  the  other  is 
serving  abroad,  and  both  at  the  disposal  of  the  War  Department  on 
urgent  occasions. 

It  cannot  be  denied,  however,  that  as  a  mere  dep6t  for  drilling  and  dis- 
tributing recruits,  and  for  the  reception  of  soldiers  whose  cases  will  not 
admit  of  service  abroad,  the  establishment  of  Provisional  Depot  Battalions 
works  smoothly,  and  the  process  of  regulating  reinforcements  and  drafts 
for  embarkation  and  conveyance  to  colonial  territories  is  carried  on  with 
wonderful  continuity  and  exactitude.  But  although  such  depots  might  be 
necessary  for  a  large  continental  Army  raised  by  conscription,  the  con- 
tinuance of  the  existing  depdt  system  would  interfere  with  the  efficiency 
of  the  Volunteer  Regular  Army. 

The  establishment  of  every  regiment  at  home  should  be  raised  as  soon 
as  possible  to  1,400  rank  and  file;  and,  on  reaching  that  strength,  divided 
into  two  battalions,  and  the  system  of  two  battalions  gradually  carried  into 
effect  as  a  permanent  organization. 

It  has  been  computed,  accurately  we  believe,  that  we  are  losing  men  at 
the  rate  of  11,000  a  year  by  desertion — a  loss  to  the  country  of  at  least 
800,000/.  per  annum. 

The  whole  bounty  money  given  to  recruits  is  a  waste  of  nearly  200,000/. 
per  annum,  and  the  whole  process  of  the  system  disgraceful.  Under  such 
circumstances  it  would  be  inexcusable  in  any  war  department  tolerating 
a  mode  of  raising  recruits  for  our  Army,  without  making  every  effort  to 
obtain  the  abolition  of  a  system,  believed  to  be  based  on  falsehood,  and 
directly  tending  to  immorality. 

It  has  been  proposed,  we  observe,  in  an  augmentative  memorandum 
originating  in  the  War  Department,  to  increase  the  soldier's  pay,  and  to 
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place  it  to  his  credit  when  he  receives  his  discharge,  and  to  shorten  his 
term  of  service;  and  that  to  meet  the  expenses  of  this  increase  of  pay  the 
public  should  be  released  from  the  following  charges: 

1.  Seduction  of  the  pension  list  altogether,  except  in  a  case  of  a 
wound. 

2.  The  abolition  of  bounty. 

8.  The  diminution  of  desertion,  by  which  we  are  losing  11,000  men  a 
year. 

By  these  reforms  and  others,  the  public  would  gain,  it  is  supposed,  about 
1,500,000/. ;  the  increase  proposed  in  the  project  to  which  we  advert  is 
one  shilling  per  day,  which,  at  the  end  of  a  certain  term  of  service,  would 
amount  to  a  large  sum,  which  sum  the  discharged  soldier  would  be 
entitled  to  have  paid  to  him  unconditionally. 

The  whole  proposed  innovation  is  excellent  in  principle,  but  would  not, 
we  think,  obtain  the  approbation  required  to  carry  it  through  as  a  financial 
measure*  We  entertain  no  doubt  that  a  modified  scheme  might  be  most 
satisfactorily  introduced,  and  completed  with  the  same  object,  vis. : 

Voluntary  enlistment  tor  ten  years  to  be  continued  under  a  stipulated 
condition  that  every  soldier,  after  serving  with  good  conduct  for  that  period, 
should  be  entitled  to  an  annuity  or  pension,  calculated  on  one  shilling  per 
diem,  and  also  a  gratuity,  with  the  option  of  continuing  his  service  fm 
seven  years  more,  and  all  bounties  and  other  pensions  to  be  discon- 
tinued. 

We  may  quote  some  of  the  leading  objections  to  the  present  recruiting 
system  as  specified  in  the  memorandum  to  which  we  refer. 

That  we  do  not  get  men  enough  ;  we  do  not  get  men  of  the  right  sort ;  and  those  whom 
we  do  get,  are  not  got  in  a  satisfactory  manner  j  they  are  generally  speaking  inveigled  into 
enlisting  ;  that  it  is  possible  not  only  to  raise  a  sufficient  number  by  voluntary  recruitment, 
bnt  to  make  the  service  so  attractive  that  it  will  secure  the  best  of  the  working  nminca. 

It  Is  certain  that  there  are  more  valid  objections  to  either  increased  bounty  or  increased 
pay  than  the  public  expense  it  would  occasion.  High  bounty  leads  to  desertion,  and  both 
one  and  the  other  lead  to  drunkenness  and  riotous  living. 

With  the  inducements  proposed  to  be  held  out,  and  the  opportunity  of  enabling  a 
young  man  at  an  early  age  to  work  out  his  independence,  it  is  supposed  that  the  recruit- 
ing seijeant  would  soon  lose  his  avocation,  and  that  the  difficulty  would  not  be  to  entice, 
hut  to  choose  among  candidates. 

Necessary  Strength  of  the  Military  Force  (Infantry J  for  all  Purposes. 

At  the  outbreak  in  India,  the  whole  of  the  European  troops  in  the  three 
Presidencies  did  not  exceed  45,500,  viz:  24,886  in  Bengal;  10,720  in 
Madras;  10,480  in  Bombay. 

Whatever  may  be  the  force  now  required  for  India  under  present  cir- 
cumstances,  we  could  not  calculate  on  less  than  55,000  Infantry  of  the 
Queen's  Army,  exclusive  of  European  corps  considered  necessary  to  act 
with  them,  under  the  immediate  command  of  the  Governor-General,  being 
retained  in  the  Presidencies  for  the  military  occupation  of  the  country,  nor 
less  than  24,000  men  being  required  for  garrisons  abroad  and  the  colonies; 
73,000  Infantry  of  the  Line  should  constitute  the  regular  force,  with 
6,600  foot  guards  to  be  maintained  for  the  defence  of  the  United  Kingdom 
and  Ireland,  and  for  reliefs  in  India.    If  these  forces  were  organized  and 


Digitized  by  LjOOQIC 


RECRUITING,  AND  INSTRUCTION  OP  THE  ARMY.  79 

distributed  with  ability  and  economy,  it  would  place  at  the  disposal  of  the 
Queen's  Government  about  145  battalions  of  the  Line,  exclusive  of  troops 
serving  in  India,  for  colonial  and  home  service,  at  the  expense  of  about 
2,600,000/.  from  which  would  be  deducted  the  charges  to  be  paid  by  the 
East  Indian  Exohequer  at  about  20,000/.  for  the  maintenance  of  two  com- 
panies of  each  battalion  of  the  fifty-five  at  home. 

The  results  of  this  construction  of  the  regiments  of  the  Line  would 
prove. 

1st.  That  battalions  in  serving  in  the  East  Indies  and  distant  colonies 
might  be  relieved  every  ten  years  punctually,  and  every  six  years  in 
colonies  nearer  home. 

2nd.  That  Volunteer  Rifle  Corps  could  be  united  and  efficiently 
attached  to  15  or  26  divisions,  composed  of  soldiers  of  the  regular  Army. 

3rd.  That  a  sufficient  force  would  always  be  ready  to  embark  on  any 
emergency  for  foreign  service  without  being  compelled  to  continue  that 
practice,  destructive  to  regimental  discipline,  of  collecting  volunteers  from 
battalions  that  remain  on  home  service. 

With  the  improved  means  of  transport  to  India,  it  would  be  very  de- 
sirable that  every  battalion  in  India  should  be  relieved  when  it  should  be 
found  unfit  for  active  service  by  sickness  or  loss  in  battle;  and  that  every 
corps  should  be  relieved  after  nine  years'  service  in  India.  This  system 
would  prove  less  expensive  than  reinforcing  corps  continually  with  drafts 
of  recruits. 

With  reference  to  the  Army  estimates,  it  should  be  borne  in  mind  that 
in  the  charges  brought  forward  this  year  are  included  alterations  and  im- 
provements which  should  have  been  authorised  many  years  ago.  These 
have  been  occasioned  by  improvident  reductions,  neglect  in  fortifying 
dockyards  and  arsenals,  building  barracks,  repairing  and  ventilating  diem 
since  the  value  of  a  soldier's  health  has  been  understood,  and  for  pensions 
to  invalids  discharged  in  garrisons  of  an  army  too  limited  for  their  work, 
and  for  new  armies  and  armaments. 

The  commissariat  and  military  train  and  medical  departments  have 
been  resuscitated,  and  greatly  improved  barracks  have  been  built. 

Recapitulation  of  Advantages  in  Proposed  Scheme. 

11  We  get,"  says  Mr.  Sidney  Herbert,  "  our  men  with  difficulty,  by  every 
kind  of  cajoling  and  inducements  we  can  devise,  and  in  our  necessity 
descend  to  those  means  which  men  do  not  have  recourse  to  till  they  think 
all  others  are  exhausted." 

Gould  we  imagine  this  detestable  scheme  of  recruiting  the  ranks  of  the 
Army  totally  abolished,  that  young  men  of  the  labouring  classes  of  18 
years  were  able  to  work  out  their  independence  in  ten  years,  and  that 
organic  charges  in  the  method  of  raising  recruits  had  been  effected  ;— 

Could  we  imagine  that  all  battalions  at  home  were  carefully  distributed 
and  fully  occupied  on  garrison  duty,  or  in  the  temporary  barracks  or 
encampments,  or  permanent  barracks  of  instruction ;  and  that  in  the  drill 
season,  for  four  months,  but  never  more  than  five,  were  formed  into  corps 
d'armee,  and  assembled  in  encampments,  as  an  established  regulation; 
and  taotdcally,  strategically,  and  scientifically  instructed  and  moved;  could 
we  imagine  that  when  that  tactical  and  strategical  course  had  terminated, 
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and  tents  struck,  the  encampment  would  break  up  annually  in  October, 
and  that  their  battalions  would  be  marched  to  good  permanent  or  tem- 
porary well-ventilated  barracks,  with  drill  grounds  and  ranges  for  rifle 
practice,  and  artillery  practice  if  possible,  where  they  would  remain'  under 
the  immediate  command  and  careful  instruction  of  their  own  commanding 
officers,  and  were  inspected,  but  not  too  often,  by  their  district  brigadiers, 
or  by  colonels  on  the  staff,  and  the  recruits  with  this  system  carefully 
trained  by  elementary  tactics  for  advanced  service  with  their  corps;  and 
that  every  company  were  instructed  in  artillery  practice,  and  as  staff 
corps  or  sappers  and  miners  are  taught; — 

Could  we  imagine  that  all  officers  appointed  to  their  first  commissions, 
after  their  examination,  were,  by  this  revised  system  proposed,  ordered 
and  compelled  to  join  their  battalions  at  home  (which  should  be  designated 
reserved  battalions  to  distinguish  them  from  battalions  abroad},  and 
required  to  go  through  a  course  of  instruction,  before  they  could  succeed 
to  a  lieutenantcy,  which  would  qualify  them  for  their  duties  as  regimental 
officers,  and  to  hold  staff  situations,  in  fact  to  complete  their  military 
education  under  able  professors  ;  and  that  mathematical  masters  and 
professors  of  fortification  and  drawing  masters  were  attached  to  each  corps 
at  home,  or  to  each  district,  and  that  young  officers  were  kept  steadily  at 
work  under  them,  and  with  practical  instruction  also,  turned  out  and  re- 
ported tolerable  engineers  and  artillerists  after  being  closely  and  constantly 
employed  for  a  year  or  eighteen  months,  and  that  able  and  accomplished 
staff  college  officers,  and  officers  of  artillery  and  engineers  who  could  not 
find  active  employment  were  offered  the  appointments  of  instructors ; — 

Could  we  imagine  that  young  officers  thus  educated,  and  indeed  all 
regimental  officers,  were  to  pass  an  examination  for  a  degree  at  Sandhurst, 
and  that  their  examinations  were  recorded  if  successful,  and  noted  for 
promotion  by  staff  employment,  and  that  by  this  system  the  military 
authorities  and  active  general  officers  employed  could  have  the  widest 
field  possible  from  which  officers  could  be  selected  for  the  staff,  instead  of 
receiving  them  from  any  special  staff  corps,  composed  probably  of  accom- 
plished officers  and  first-rate  disciplinarians,  but  without  military  qualifi- 
cation requisite  to  entitle  them  to  join  the  staff  of  an  army  at  the  com- 
mencement of  the  operations  of  an  active  campaign; — 

We  would  exclaim  enthusiastically,  could  we  imagine  these  essential 
reforms  and  revisions  effected,  that  the  realization  of  such  benefit  to  the 
army  would  confer  lasting  honour  on  the  country,  and  raise  the  profession 
and  character  of  a  British  soldier  so  highly,  that  no  sum  in  the  »nnnal 
estimates  would  be  considered  extravagant  to  perfect  the  beneficial  arrange- 
ments recommended  for  adoption. 

Primary  Examination. 

While  we  endeavour  to  bring  under  patient  discussion  the  important 
questions  to  which  these  observations  refer,  the  subject  of  primary 
examination  for  commissions  established  on  the  principles  recommended 
by  the  Duke  of  Wellington,  and  of  military  education  and  professional 
training,  to  which  Mr.  Sidney  Herbert  directed  the  attention  of  Govern- 
ment in  his   speech  of  5th  of  June,   1857,  since  published  with  an 
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appendix,  are  of  such  intense  interest,  that  we  cannot  refrain  from  offering 
on  opinion  that  no  opportunity  should  be  lost  in  giving  them  most 
attentive  consideration. 

If  the  test  for  admission  to  the  Army  were  so  modified  and  regulated 
that  candidates  would  never  be  hurried  from  a  public  school,  half  edu- 
cated, to  be  forced  through  the  process  of  cramming,  but  limited  to 
examination  prescribed  as  indispensible  and  preparatory,  to  enable  them 
to  commence  an  educational  course  strictly  professional  and  mathematical 
the  moment  they  joined  their  respective  reserve  battalions  at  home,  their 
appointments  to  their  first  commisions  would  be  free  from  the  difficulties 
and  objections  which  many  officers  have  noticed  who  have  devoted  their 
time  to  this  question.  The  second  examination  at  present  directed  by  the 
Regulations  comprehends  merely  a  summary  of  routine  regimental  duties, 
which,  in  every  regiment  well  composed  and  commanded,  was  always 
insisted  on. 

But  it  may  be  inferred,  from  the  remarks  of  Mr.  Sidney  Herbert,  that 
he  attributes  our  reverses  in  war  to  a  military  system  unaided  by  a  sound 
practical  education  for  officers,  to  executive  tactical  errors,  rather  than 
to  ill-considered  plans  and  strategical  combinations.  Whatever  reliance 
may  be  placed  in  these  assertions,  we  are  much  indebted  to  him  for  his 
continual  exertions  on  behalf  of  the  soldier,  and  for  stimulating  the  Go- 
vernment to  raise  the  character  of  the  British  Army.  Every  officer  will 
be  interested  in  the  great  work  of  introducing  a  beneficial  and  extensive 
system  of  instruction,  and  ardently  desire  that  it  should  be  carried 
further  even  in  detail  and  method  than  he  has  suggested ;  so  that  all 
intelligent  officers  desirous  of  improving  themselves  should  have  every 
encouragement  and  the  best  opportunity  of  qualifying  themselves  to  hold 
staff  appointments  ;  and  that  none  should  be  exempted  or  excluded  from 
the  course  proposed  to  be  established. 

The  grand  objects  to  attain  are  to  get  rid  of  for  ever  the  dissolute  and 
idle  habits  and  want  of  occupation  and  full  employment  at  depots,  and 
to  change  altogether  the  constitution  in  regard  to  "  tactique  elementaire 
et  grand  tactique."  Compare  the  routine  depdt  system  with  the  activity 
which  would  prevail  if  this  new  school  instruction  once  opened,  where 
would  be  studied  under  able  professors,  energetically  supported  by  com- 
manding officers— •practical  mechanics,  military  drawing,  sketching,  sur- 
veying on  the  ground,  sappers  and  miners,  gunnery,  throwing  up  forts, 
works,  pontooning,  military  topography,  reports  on  roads,  and  on  ground 
for  military  positions.  Reconnaissances,  including  an  inquiry  and  report 
of  the  resources  of  the  country.  Contemplate  the  beneficial  change  in 
prospect  which  would  form  a  perfect  soldier.  Habitually  accustomed  to 
every  kind  of  military  labour,  obedient,  disciplined,  and  convert  him  into 
a  useful  civilian  after  he  had.  reached  the  independence  at  an  early  age 
to  which  he  would  be  entitled  by  the  new  system  of  recruiting. 

In  continental  armies,  the  previous  education  of  officers  adopted  at 
military  institutions  has  seldom  been  found  to  qualify  them  properly  for 
the  staff. 

The  military  constitution  which  is  advocated  in  this  paper  would  more 
contribute  to  develope  the  pretensions  and  qualifications  of  officers  for 
high  and  confidential  employment  than  any  other  system. 

VOL.  IV.  G 
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We  find  that  the  situation  of  Brigade  Major  is  always  filled  by  able 
and  active  officers,  in  every  respect  fit  for  the  duties  they  have  to  dis- 
charge, because  they  are  selected  generally  by  commanding  officers,  under 
whose  vigilant  inspection  they  have  risen  to  a  certain  rank,  and  estab- 
lished a  character  in  their  regiments.  It  was  asserted  by  a  general  of 
great  reputation  ihsX  fighting,  and  a  good  deal  of  it,  could  only  make  good 
officers.  This,  to  some  extent,  may  be  received  as  an  axiom ;  we  must, 
however,  consult  Guibert,  who  persuades  us  that  great  generals  are  rarelj 
to  be  made  or  found,  and  to  conclude  that  none  of  the  capacity  described 
by  him  can  start  up  in  one  campaign. 

"  C'cst  une  encyclopedia,  elle  seule,  que  la  science  militate.  Cert  le  plus  intercaanto 
des  sciences,  soit  qu'on  la  considere  relativement  a  la  varied  de  ses  details,  ou  a  I'd* 
portance  de  son  objet,  ou  la  gloire  et  aux  grands  intlrets  qui  y  tienneiit.  Puiflse  eetta 
Y*rit4,  sentil  par  les  homines  qui  sont  destines  a  commander  les  armees,  leur  bin 
appercevoir  l'immensitfi  de  leurs  obligations !  Gar  ce  n'est  encore  rien,  que  I'acqmi* 
tion  des  connaifisancei  qui  composent  la  soience  militaire;  it  faut,  pour  etre  on  gtnhdfa 
premier  ordre,  savoir  employer  ces  connaissances  ;  il  faut  avoir  le  g£nie  que  rien  ne  pMt 
acqu£rir,  le  coup-d'oeil  que  l'habitude  perfectionne  et  ne  peut  donner ;  il  faut  r&utir 
un  assemblage  plus  qu'  humain  de  qualites  physiques  et  morales.  Aussi  doit-on  rate 
oonfbndu  <T£tonnement  et  de  respect,  a  la  vue  de  petit  nombre  de  generatuc  que  le  pos- 
terity honore  du  nom  de  grand.  II  semble  que  le  nature  ne  lea  prodntse  q£  et  la,  n 
milieu  des  siecles,  que  pour  servir  d'epoquee  a  la  grandeur  de  l'esprit  humain.*9 

Hygienne. 

With  respect  to  the  Hygienne  Statistics  of  Mr.  Sidney  Herbert  the; 
may  be  correct,  but  few  officers  will  concur  with  him  when  comparing 
mortality  connected  with  different  avocations,  that  either  food,  bad 
cookery,  clothing,  or  ill-ventilated  barracks  are  the  chief  causes  of  the 
excessive  mortality  of  the  soldiers  of  the  Guards  and  line. 

A  young  lad  of  the  Guards  probably  is  on  guard  twice  a- week,  and  on 
sentry  two  hours  at  a  time,  four  times  in  the  twenty-four  hours ;  and 
after  being  exposed  to  the  weather  and  the  currents  of  the  avenues  of 
St.  James's  returns  to  a  hot  guard-room,  throwing  himself  with  his  damp 
clothes  on  a  guard-room  bed.  It  is  this  kind  of  work,  and  the  want  of 
continuous  uninterrupted  sleep,  the  temptations  of  a  capital,  habitual 
inebriety*  hi  fact,  the  life  of  a  soldier,  night  duty,  and  inadequate  garrisons, 
that  destroy  our  soldiers  and  increase  the  Pension  list. 

Barracks  are  too  crowded,  and  seldom  sufficiently  ventilated;  but  the 
rooms  and  cottages  of  our  labouring  classes  are  poisonous,  in  conseqnenee 
of  defective  ventilation  and  cleanliness,  in  comparison  with  Barrack  accom- 
modation. 

The  wear  and  tear  of  the  constitution  of  the  Metropolitan  Police  do  sot 
support  the  conclusions  arrived  at  in  the  statistics  to  which  we  allude. 
The  stout  well-fed  Policeman  takes  his  eight  hours  walk,  has  ten  hours 
off  duty,  and  a  comfortable  home  ready  for  his  reception  when  relieved. 
Positive  and  accurate  information  relative  to  the  averages  of  mortality, 
and  causes  of  discharges  in  regiments  of  the  Line,  must  be  difficult  to 
procure.  Rapid  embarkation,  unhealthy  stations,  and  the  consequent  ill- 
health,  and  discharges  from  the  effects  of  a  disease  unnoticed  in  the  contro- 
versial and  statistical  details  lately  produced,  defy  all  calculations  of  the 
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Actuary,  and  the  great  fecrease  also  in  the  list  of  discharged,  narrow- 
breasted,  ill-formed  young  soldiers  incautiously  enlisted  from  the  Militia. 

Militia. 

The  Enrolled  English  Militia  may  be  stated  at  60,000,  but  not  more 
than  20,000  of  this  number  can  be  calculated  on  as  an  effective  force 
when  called  out.  Unsound  and  defective  as  the  Militia  system  is,  it  might 
become  less  objectionable  by  discontinuing  to  enlist  for  the  Line  when  a 
corps  is  embodied  and  called  out  for  permanent  duty;  and  when  a  regi- 
ment has  attained  a  fair  state  of  discipline.  If  called  out  for  drill,  or  for 
inspection,  the  men  might  be  allowed  to  volunteer,  at  any  time,  with  the 
sanction  of  their  Colonel,  while  regiments  remained  disembodied. 

It  might  not  be  thought  possible  to  commence,  at  this  time,  with  re* 
ference  to  the  Navy  and  Army  estimates  of  this  year,  the  projected 
reconstruction  of  regiments  of  the  Line,  and  the  organic  change  in 
recruiting  which  is  to  attract  to  the  Army  the  best  description  of  recruits. 
We  have  no  doubt,  however,  that  these  beneficial  and  necessary  measures 
might  be  carried  into  effect  immediately,  without  an  outlay  beyond  that 
included  in  the  estimate  of  this  year  ;  and  that,  brought  forward  with  die 
support  and  concurrence  of  the  Secretary  of  State  for  the  War  Depart* 
meflt,  and  the  Commander-in-Chief  of  the  Queen's  Army,  the  Service 
would  derive  from  them  more  advantage  than  from  any  of  the  boons'  which 
have  recently  been  conferred  by  their  intervention  and  exertions* 
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January  80th,  I860. 
W.  STIRLING  LACON,  Esq.,  in  the  Chair. 


NAMES  of  MEMBERS  who  have  joined  the  INSTITUTION  since  1st  January,  I960. 

LIFE. 

Somerset,  His  Grace  the  Duke  of,  First      Layard,  C.  E.,  Lieut  15th  Reg** 
Lord  of  the  Admiralty 

ANNUAL. 

Davies,  John,  Captain  R.N.  Bannister,  C.  W.,  Major  2nd  Bom.  Light 

Lee,  Mainwaring  0.  W.,  Lieut.  Coldm.  Gds.  Cavalry 

Buckland,  F.  T.t  Asst  Surg.   2nd   Life  Longmore,Thos»,I>ep.Iiisp.Geu.  of  Hasps* 

Guards,  M.A.  Smith,  H.  Fowler,  M.D.,  Staff  Surgeon 

Mayne,  Richard  C.,  Lieut.  R.N.  Lemon.Thos.,  Col.  C.B.  Roy.  Marine  Li,  In£ 

HoWison,  Young  HoWison,  Surg.  M.t>.,  Sladen,  Joseph,  Lieut.  Royal  Artillery 

Royal  Hospital,  Chelsea  Chamberlain,  W.  C,  Capt  Royal  Navy 

Leahy,  Arthur,  Bt  Major  R.E.  Windus,  A.  J.,  Lieut.  H.  M.  Indian  Navy 

Doull,  Alexander,  Lieut  RJL  Norman,  C.  W.  J.,  Major  72nd  Highlanders 

Kirk,  James  B.,  Capt.  96th  Regt.  Brigade  Roberts,  C.  P.,  Lieut  Bom.  Horse  Artillery 

Major,  Devonport  Ind,  F.  J.  N.,  Capt  37th  Regt 

German,  James,  Capt  3rd  Rl.  Lancash.  Mil.  Gourley,  de  la  Chernon,  Asst.  Snrg.  late 
Plasket,  W.  A.  H.,  Lieut  24th  Regt  H.E.I.C. 

Drummond,  Edgar  A.,  Lieut  late  R.N.  Grant,  J.  W.,  Surg.  ret.  Beng.  Army 

McLaughlin,  E.,  Lieut  Royal  Artillery  Minchen,  F.  C,  Lt.-Col.H.M.  Indian  Army 

Porter,  Whitworth,  Major  R.E.  Dundas,  Thos.,  Capt  12th  Regt 

Dun*,  James,  Bt  Major  late  28rd  R.  W.  Fus.  Rough,  Wm.  H.,  Capt  H.  A.  Company 

Hay,  Graham,  Capt  62nd  Regiment  Gould,  T.  T.,  Lieut  13th  Light  Infantry 

Wyatt,  John,  Asst.  Surg.  Coldstrm.  Guards  Jones,  Geo.  Captain,  late  Mon.  Mil. 

PRESENTS. 


Grant,  Capt.  J.,  late  R .A.— Supply  of  Fuel  for  the  Army.    Pamph.    12mo.    London, 
1859.  Presented  by  the  Audkor. 

National  Life  Boat  Institution.— Journal  of  the  Institution.     No.  35.     Vol.  IV. 
January,  I860.  Presented  by  the  Institution, 

The  War  in  Italy— Plates  by  Carlo  Bossoli— with  a  Descriptive  Narrative  by  the 
Author  of  "The  Times  Letters."    4to.    London,  1859. 

Presented  by  H.  /.  B.  Hancock,  Esq.  Ensign,  45(4  JUyi, 

Ballot,  J.  R.,  Lieut.  French  Navy. — Journal  d'un  Voyage  aux  Mers  Polaires,  execute* 
&  la  Recherche  de  Sir  John  Franklin  en  1851-62.    1  Vol.    8vo.    Paris,  1854. 

Presented  by  John  Barrow,  Esq.  F.RJS.  doe. 
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Royal  Artillery  Institution. — Occasional  Papers  of  the  Institution.  No.  18.  Minutes 
.  of  Proceedings.    Vol.  I.    Page  121-152.  Presented  by  the  Institution. 

Marcey,  Randolph  B.t  Captain  U.  S.  Army. — The  Prairie  Traveller;  a  Handbook  for 
Overland  Expeditions.    1  Vol.    8vo.    New  York,  1859.  Presented  by  the  Author. 

Ellis,  W.  B.  E.,  Lieut.  R. A.— Notes  on  Artillery.    Pampb.    Large  8vo.    India. 

Presentedby  the  Author. 

Science  and  Art  Almanac  for  1860.    2  copies.       Presented  by  Henry  Cole,  Esq.,  C.B. 

Brabason,  Capt.  R.A.— Soldiers  and  their  Science.    1  Vol.    8vo.    London,  1860. 

Presented  by  the  Author. 

W.  D.  Mai  ton  r  Esq.,  M.A.— Sinnott's  Military  Catechism,  adapted  to  the  revised 
System  of  Field  Exercise  and  Evolutions  of  Infentry.  1  Vol.  Small  8vo.  2nd  Edition. 
London,  1860.  Presented  by  the  Author. 

Selections  from  the  Records  of  the  Government  of  India,  Home  Department.     No.  25. 
The  Andaman  Islands  ;  with  Notes  on  Barren  Island.    1  Vol.    8vo.    Calcutta,  1859. 
Presented  by  Lieut.  J.  A.  Heathcote,  MM.  Indian  Navy. 

Reminiscences  of  General  Sir  Thomas  Makdougal  Brisbane,  Bart.  1  Vol.  4to. 
Edinburgh,  1860.  Presented  anonymously. 

Gardiner,  General  Sir  R.,  R.A.,  G.C.B.— Political  and  Legislative  Considerations  on 
National  Defence,  addressed  to  the  People  of  England.  1  Vol.  8vo.  London,  I860. 
8  copies.  Presented  by  the  Author, 

Royal  Society.— Proceedings  of  the  Society.    Vol.  X.    No.  87. 

Presented  by  the  Society. 

Photographs,  Prints,  Ac. 

Photographs  and  Prints  of  the  Monuments  to  Col.  phester,  23rd  B.L.I.  ;  51st  Regt. ; 
7th  Fusiliers,  2  Plates ;  49th  Regt,  ;  81st  Regt.,  2  Plates ;  33rd  Regt.  ;  1st  Bombay 
Fusiliers.  Colonel  Mignon.  Major  Broadfoot.  General  Sir  Robt.  Dick,  2nd  Battalion 
Military  Train  ;  28rd  Regt.  \  16th  Lancers.    2  Knights  Templar. 

Presented  by  E.  Richardson,  Esq. 
Fourteen  Stereoscopic  Slides  of  the  Franklin  Relics.    1  large  Photograph  of  "The 
Record  "  in  the  Museum  of  the  Royal  United  Service  Institution. 

Presented  by  Lieut.  Cheyne,  R.N* 

MUSEUM. 

Military. 

Elongated  Rifle  Bullet,  with  Cork  Belt    Steel  Rifle  Bolt,  with  Wooden  Jacket. 

Presented  by  Capt.  J.  Norton. 

Naval. 
Model  of  Native  Indian  Boat  with  Outrigger.        Presented  by  J.  Barrow,  Esq.,  FJLS. 

Miscellaneous. 

Copper  Shell  for  Musket,  found  at  Bomarsund.    Presented  by  Lieut' J.  W.  Pike,  RN. 
'   ^used  by  the  Crew  of  H.M.S.  Niger  when  they  opposed  the  Mutineers  at  Sheerness 
}  and  presented  by  them  to  their  Captain,  Ed.  James  Foote. 

Presented  by  Admiral  Stanhope,  in  the  name  qf  his  wife,  daughter  of  the 
late  Vice- Admiral  Sir  Ed.  Jos.  Foots,  K.C.B. 
Medal  issued  for  Services  in  India  between  1799  and  1826. 

Prevented  by  the  Secretary  of  State  for  India. 


Flagui 
In  1797, i 
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TENTS. 
Invented  by  himself. 

By  Mr.  George  Turher. 

In  instituting  the  improvements  which  1  flatter  myself  I  have  effected 
in  tent  construction,  my  greatest  desire  has  been  that  they  may  lead  to  * 
considerable  change  in  the  system  of  encampment,  and  be  the  means  of 
removing  much  of  the  hardships  hitherto  incidental  to  a  campaign,  and 
of  improving  generally  the  sanitary  condition  of  the  soldier  in  the  field. 
Of  all  the  causes  tending  to  weaken  the  effective  force  of  an  army,  disease 
is  the  most  formidable,  and  nothing  extends  and  strengthens  its  ravages 
more  than  wet  nightly  lodging,  bad  ventilation,  or  insufficient  shelter  from 
the  inclemency  of  the  weather. 

And  in  respect  to  the  wounded  or  the  sick,  it  is  a  notable  fact  that 
there  is  no  assistance  the  skill  of  the  surgeon  can  receive  in  promoting 
a  cure,  equal  to  enabling  his  patients  to  breathe  a  pure  air  and  affording 
them  the  comforts  necessary  to  their  condition. 

Canvas  constructions  of  the  ordinary  kind  mostly  fail  when  their  serf- 
vices  are  required,  viz.  in  wet,  stormy,  and  inclement  weather,  and  the  tents 
and  marquees  used  by  the  British  Army  in  the  Crimea  may  fairly  be 
classed  amongst  the  worst  of  the  kind. 

No  event  of  the  present  day  has  stirred  the  publip  feeling  to  so  great 
.an  extent  aj  the  ever  to  be  regretted  sufferings  and  decimation  of  those 
gallant  soldiers  composing  the  British  Contingent  in  the  late  Crimean 
campaign — sufferings  which  called  forth  feelings  of  sympathy  from  every 
breast,  and  were  characterised  by  Lord  John  Russell,  in  the  House  of 
Commons,  as  being  truly  heartrending  and  afflicting. 

To  those  who  watched,  the  progress  pf  that  war,  and  read  the  interest- 
*ing  letters  of  the  correspondents  of  "  The  Tunes,"  and  other  journals, 
and  the  letters  from  officers  and  others,  published  at  the  time,  it  must 
be  evident  that  most  of  those  disasters  were  traceable  to  the  Wretched 
.shelter  afforded  to  the  troops  by  the  old  regulation  "Tents,"  and  to  the 
inadequacy  of  the  means  provided  for  alleviating  the  sufferings  of  those 
disabled  by  wounds  or  sickness. 

The  following  are  selections  from  many  of  the  statements  which  have 
appeared  in  the  public  prints  on  the  subject* 

Mr.  Russell,  in  bis  correspondence,  remarked  that  on  the  14th  No- 
vember, 

"  A  fearful  hurricane  passed  ow  to*  camp  j  all  the  teat*  were  blow*  down,  and  the 
"  Jit*  exposed  to  oold,  rain,  and  hunger  for  the  day. 

"  Last  night  it  blew  cold  and  fierce,  rain  and  sleet  fell  in  torrents,  and  many  tents  were 
"  blown  down  in  camp  ;  I  need  not  say  that  those  who  were  suddenly  exposed  to  the 
"  violence  of  the  elements  were  in  a  very  sorry  plight  indeed. 

M  A  bed  with  a  lively  little  sewer  intersecting  it,  is  not  the  most  agreeable  thing  in 
*  winter  time. 

"  The  beggar  who  wanders  about  the  streets  of  London  in  the  rain  leads  the  life  of  a 
"  prince  compared  with  the  British  soldiers  who  are  fighting  out  here  for  their  country* 
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"  They  have  no  shelter,  no  rest,  and  no  defence  against  the  weather ;  the  tents  let  the 
"  rain  through  like  sieves,  and  are  perfectly  useless  as  protections  against  ihe  weather. 

"  Think  what  a  tent  must  be.  pitched  as  it  were  at  the  bottom  of  a  marsh,  into  which 
"some  twelve  or  fourteen  miserable  creatures,  drenched  to  the  skin,  have  to  creep  for 
"  shelter,  after  twelve  hours  vigil  in  a  trench  like  a  canal,  and  reflect  what  state  these 
"  poor  fellows  must  be  in  at  the  end  of  a  night  and  a  day  spent  in  such  shelter,  huddled 
"  together  without  any  change  of  clothing,  and  lying  packed  up  as  close  as  they  can  stow 
"  themselves  in  saturated  blankets. 
"  Men  have  been  frozen  in  their  tents. 

"  The  camp  was  visited  by  a  hurricane  to-day.  The  whole  head-quarters  camp  was 
"  beaten  flat  to  the  earth,  and  the  unhappy  occupants  were  rushing  through  the  mud  in 
"  all  directions,  in  chase  of  their  effects  and  clothes. 

"  Our  fine  patent  stoves  are  wretched  affairs.  They  are  made  of  thin  sheet  iron,  which 
"  cannot  stand  our  fuel ;  besides,  with  oharcoal  they  are  mere  poison  manufactories,  and 
"  they  cannot  be  left  alight  in  the  tent  at  night. 

"  The  cold  is  developing  itself,  and  I  regret  to  say  our.  efforts  to  guard  against  it  have 
"  been  attended  with  mischief.  Captain  8  wanton,  of  the  Royal  Artillery,  was  found  dead 
"  in  his  tent,  suffocated  by  the  fumes  of  charcoal  from  a  stove,  which  he  had  placed  within 
"  it  lor  the  purpose  of  warmth. 

"  Lieut  Ramsbottom,  of  the  97th  Regiment,  was  found  dead  from  suffocation  by  char* 
**  coah  He  had  come  from  duty  m  the  trenches,  and  had  closed  bis  tent  and  laid  down 
*  for  a  few  hours. 

' "  Although  the  tents  stood,  they  flapped  about  so  much,  and  admitted  such  quantities 
"  of  snow,  rain,  and  filth  from  outside,  that  it  was  quite  out  of  the  question  to  sleep  in 
"  them.  Our  general's  marquees  were  as  incapable  of  resisting  the  hurricane  as  the  bell 
"  tents  of  the  common  soldiers. 

"  We  bear  that  the  hospital  tents  are  all  down,  and  that  the  sick  have  had  to  share  the 
"  fate  of  the  healthiest  and  most  robust. 

"  There  are  20  cases  of  frost-bite  out  of  125  patients  brought  by  the  Melbourne.  The 
"  greatest  number  of  these  patients  affirm  that  the  frost-bite  came  on  while  they  were  lying 
"  sick  of  some  other  disease  in  the  temporary  hospital  huts  and  marquees." 

A  correspondent  of  "  The  Newt  of  the  World,"  after  sundry  remarks 
upon  the  weather,  observed—* 

"  It  has  also  rained  hard,  completely  swamping  some  of  the  tents,  and  the  hospital  of 
"  the  Grensdier  Guards  was  inundated  to  such  an  extent  that  the  men  were  obliged  to  be 
"  moved  out  of  it.  The  deaths  are  increasing  frightfully.  The  daily  average  is  now 
"  seventy.     Literally  speaking,  the  men  perish  from  cold  and  want  of  shelter." 

An  officer  of  the  2nd  Royals,  writing  to  the  "  Times,"  stated — 
"  January  and  February,  with  part  of  March,  are  very  bad,  and  the  cold  will  be  most 
"  intense.    What  we  shall  <V>  in  our  tents  I  know  not ;  we  cannot  make  huts,  as  there  is 
"  no  wood.    In  the  cold  and  damp  tents  it  will  be  miserable.    The  tents  all  leak,  and  the 
"  men  are  lying  15  together  in  a  place  where  no  English  gentleman  would  put  his  pigs.'* 

An  army  surgeon,  writing  also  to  the  "  Times,"  soon  after  Inkerman, 
observed— 

"  Our  tents  were  blown  down  lately,  and  deaths  from  exposure,  rain,  snow,  and  sleet 
"  took  place.    We  could  light  no  fires,  and  for  48  hours  were  in  a  terrible  plight" 

And  the  Hon.  Captain  Maxwell,  of  the  50th  Regiment,  in  a  letter 
to  his  brother,  Lord  Farnham,  made  the  remark — 

"  I  shall  never  forget  the  suffering  I  endured  for  five  or  six  days,  in  a  miserable,  cold, 
"  wet  tent,  with  nothing  but  the  ground  to  rest  upon,  and  two  blankets  to  cover  me." 

The  foregoing  are  but  a  few  of  the  many  complaints  made  upon  the 
subject,  and  it  was  in  consequence  of  reading  some  of  the  earliest  of  those 
accounts  that  appeared  in  the  press,  that  I  first  committed  myself  to  the 
task  of  remedying  such  glaring  defects. 
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Many  years  of  the  early  part  of  my  life  have  been  spent  at  sea.  A 
great  portion 'of  time  passed  among  the  natives  of  the  Islands  of  the  South 
Pacific  at  New  Caledonia,  Erromanga,  Tanna,  the  Society  and  other 
groups,  gave  me  many  opportunities  of  observing  the  practices  of  savage 
life,  and  fitted  me  in  a  great  measure  for  the  task  I  entered  upon. 

A  careful  observation  of  the  subject  soon  convinced  me  that  the  tents 
and  marquees  were  wanting  in  the  following  particulars,  viz. :  Stability, 
a  proper  system  of  Ventilation,  impermeability  to  Wet,  means  of  sleeping 
the  men  off  the  ground  out  of  the  mud  and  mire,  and  a  practical  plan 
of  fitting  stoves  for  fires,  to  guard  against  Frost  Bite,  and  yet  not  to  affect 
the  inmates  by  the  Smoke  and  other  poisonous  exhalations. 

Some  deep  thought  was  requisite,  in  order  to  combine  so  many  advan- 
tages, without  making  a  tent  too  cumbersome  an  article  to  be  portable. 
A  few  hours1  consideration  however  gave  me  the  key  to  the  whole  ;  and 
how  far  my  efforts  have  been  successful,  and  in  what  way  I  have  effected 
the  improvements  requisite,  may  be  seen  by  the  following  brief  particu- 
lars, and  the  appended  reports  of  the  officers  who  have  had  the  direction  of 
the  trials  of  my  tents  at  Aldershot  and  Chatham,  as  well  as  by  the  state- 
ments of  the  Press  in  their  favour. 

These  improvements,  I  believe,  comprise  all  that  can  be  desired  in  habi- 
tations of  this  nature,  and  are  classed  as  follows : — 

1st.  Stability,  which  is  obtained  by  an  improvement  in  the  con- 
struction and  arrangement  of  the  framing  and  ground  fastenings. 
The  stays  or  framing  which  support  the  covers  of  the  tents  are 
of  galvanised  wire  cord,  and  are  adjusted  to  a  metal  collar  through 
which  the  pole  or  support  is  inserted,  and  from  which  they  lead  to 
the  ground.  Each  stay  or  cord  is  secured  to  an  improved  peg  or 
fastening  which  is  simple,  strong,  and  light.  I  have  different  descrip- 
tions of  pegs  adapted  for  either  soft  or  stony  ground  (figs.  1,  2) ;  but 
those  in  use  at  the  trials  my  tents  have  latterly  undergone  were  made 
of  rod  iron,  and  consisted  of  one  turn  of  a 
screw  at  the  bottom  of  a  shank.  These 
(jCj  screw-pegs  can  be  easily  repaired  or  replaced         /f 

by  an  ordinary  smith  in  case  of  damage  or  y\ 

loss,  if  spare  ones  are  not  in  reserve.  They 
screw  into  the  ground  without  disturbing  the 
surface,  but  should  the  surface  soil  be  too 
light  to  afford  proper  holding  power,  they  can 
m  be  screwed  down  until  firm  holding  is  ob- 

(gf  tained. 

^*  As  they  enter  the  soil  without  noise,  their 

^  use  for  guard  or  outpost  tents  would  be  advan- 

tSfJ^wZ  tageous,  as  a  tent  could  be  pitched  to  shelter  ^^fSS* 

Tents*  Marquees,  an  outlying  picket  at  night,  close  to  an  enemy 's  for   ftnts   3 

videttes,    without     attracting     attention,    an  ^^n*0*-* 
impossibility  with    the   wooden    peg,  which    requires    driving  with  a 
mallet. 

They  vary  from  9  to  12  inches  in  length,  and  weigh  from  12  to  16 
ounces,  the  smallest  one  when  screwed  has  borne  a  strain  of  8801bs. 
before  drawing  out  of  the  ground,  and  a  tent  can  thus  be  so  firmly 
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secured  that  no  wind  will  affect  it,  neither  would  any  accumulation  of 
snow  upon  the  roof  be  likely  to  break  it  in.  The  wire  cord  used 
for  stays  is  about  -j^-ths  of  an  inch  in  diameter,  and,  being  extremely 
pliable,  can  be  spliced  or  knotted  the  same  as  hempen  cord.  Although 
it  weigh 8  but  half  an  ounce  per  foot,  it  requires  a  strain  of  6001bs.  to 
break  it,  and  will  last  for  several  years  in  constant  wear. 

When  stowed,  the  stays  fold  up  with  the  roof  without  fear  of  de- 
rangement or  injury,  and  but  very  slightly  increasing  its  bulk  as  a 
package. 

The  arrangements  for  suspending  hammocks  or  cots  by  means  of  struts 
or  rods,  according  to  my  plans,  add  considerably  to  the  strength  and 
stability  of  the  tent,  as,  when  the  hammocks  or  cots  are  down  and  in  use, 
the  weights  all  tend  to  a  common  centre,  and  remove  the  strain  from  the 
pegs  or  fastenings. 

2nd.  Improvement  in 
Ventilation.— This  is  ef- 
fected by  a  very  simple 
arrangement.  An  aper- 
ture is  left  in  the  top 
of  the  roof,  immediately 
around  the  pole  or  tube. 
A  hood  or  cover  is  fitted 
above  it,  and  can  be 
raised  or  lowered  at 
pleasure  by  a  simple  pul- 
ley (see  figs.  8,  4)  ;  the 
aperture  is  thus  pro- 
tected from  the  pressure 
of  the  external  air,  and 
the  temperature  of  a  tent 
or  marquee  placed  under 
most  perfect  control,  the 
simplicity  preventing  any 
fear  of  derangement  to 
the  apparatus.  The  hoods 
are  of  a  description 
adapted  to  the  shape  of 
the  roof;  (hey  are  easily 
adjusted,  and,  when  out 
of  use,  fold  up  and 
stow  away  with  the 
covering.  No  system  of 
ventilation  can  be  per- 
fect that  does  not  protect 
the  aperture  from  the 
pressure  of 'the  external 
air,  and  the  aperture 
must  be  capable  of 
being  increased  or  diminished  at  pleasure,  so  as  to  regulate  the  tempe- 
rature according  to  the  climate. 


Fio.  8.— Top  of  Tent  on  enlarged  Male,  showing  Ventilator. 
(6)  Ventilator  doted. 


Fio.  4.— Top  of  Tent  on  enlarged  scale,  showing  Ventilator, 
(a)  Ventilator  open. 
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The  perfect  ventilation  obtained  in  these  tente  will  be  apparent  from 
the  register  of  the  thermometer,  as  taken  at  Fort  Vincennes,  Paris,  in 
June  1857,  during  a  trial  of  my  tents  against  the  best  used  in  the  French 
Army.  A  thermometer  was  placed  on  the  pole  of  each  tent,  and  the 
following  is  one  day's  register  of  the  same,  commencing  at  midnight  cm 
the  9th,  and  ending  at  midnight  on  the  10th,  viz.:— 


Time. 

My  Tents. 
Degrees  Fahrt. 

Midnight  9th 

70 

8  AM.    . 

68 

6     „    . 

68 

9     „    .         .         , 

70 

Noon 

70 

8pjc  . 

64} 
62} 

6     „    . 

9    „    . 

61 

Midnight  10th 

66 

French  Tents. 
Degrees  Fahrt 

64 

68 

66 

79} 

79 

71} 
64} 
62} 
6l| 


This  statement  proves  that  my  tent  was  warmer  at  night  and  cooler  in 
the  day-time  when  the  sun  was  out  than  the  French  tent,  and  could  have 
been  made  cooler  by  day  had  such  been  required,  as  the  ventilator  was 
nearly  closed.  The  French  tent,  on  the  contrary,  had  no  means  of  regu- 
lating the  temperature. 

In  hot  countries,  ventilation  may  be  further  assisted  by  raising  the 
curtain  or  wall  of  a  tent,  either  partially  or  wholly,  thereby  giving  free 
admission  to  the  air,  and  effectually  dispersing  all  damp  and  noxious 
vapours.  The  doorway  is  also  a  great  advantage  in  ventilating  my  tent. 
This  is  effected  by  raising  the  lower  portion  of  one  of  the  gores  or  sec- 
tions  of  the  roof^  which  not  only  admits  the  air  freely,  but  acts  as  an 
awning  to  the  entrance,  and  screens  it  effectually  both  from  sun  and  rain. 
Again,  by  tricing  the  hammocks  close  up  to  the  top  of  the  tent,  they 
touch  each  pther,  and  form  an  air-chamber  between  them  and  the  roof, 
which  entirely  excludes  the  heat  of  the  sun,  and  renders  the  interior 
quite  cool  ;  the  curtains  can  also  be  kept  up  at  night,  if  necessary, 
without  fear  of  draughts  or  other  inconvenience. 

8rd.  Waterproof  material  for  the  roofing  of  tents  and  marquees. — This 
is  composed  of  mineralized  india-rubber  double-texture  fabrics.  The 
mineralizing  process  destroys  the  tacky  or  sticky  properties  of  the 
india  rubber,  and  renders  it  perfectly  impermeable  to  moisture,  &c 
Being  proofed  at  about  800  degrees,  it  is  unaffected  by  either  heat  or 
cold ;  any  damage  to  this  material  by  shot  or  otherwise  can  easily  be 
repaired  in  a  few  minutes. 

As  well  as  sewing,  the  seams  are  secured  by  means  of  light  rivets, 
which  add  greatly  to  their  strength.  Besides  its  waterproof  qualities, 
the  material  is  opaque,  and  one  great  annoyance  in  an  Indian  climate, 
the  dazzling  light  occasioned  by  the  sun's  rays  penetrating  the  ordinary 
duck  coverings,  would  be  removed. 
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The  curtains  or  walls  are  of  light  cotton  canvas  or  duck,  and  depend 
directly  from  the  roof  to  the  ground  (fig.  5),  the  height  varying  from 


Fio.  5. — Tent,  fitted  with  Hammocks  and  Fireplace,  (a)  Hammock  as  in  use  ;  (o) 
Hammock  as  stowed,  when  out  of  use  ;  (c)  Method  of  stowing  Musket ;  (d)  Cover  of 
Jtoof ;  (#}  Curtain  to  do. ;  (J)  Door  open  to  the  full  extent ;  (g)  Tent  Lines ;  (A)  Ven- 
tilator j  (i)  Fireplace  ;  (£)  Tube  forming  Flue  to  do.,  and  support  to  Tent. 

three  feet  in  tents  to  six  feet  in  marquees,  and  are  fitted  either  perma- 
nently, or  laced  to  the  roof.  The  height  of  the  wall  allows  a  man  to  stand 
upright  at  a  greater  distance  from  the  pole  in  my  tents  than  in  the  present 
ordnance  tents,  whilst  in  my  marquee  a  man  can  stand  upright  close  to 
the  wall. 

Common  canvas  or  any  other  material  can  be  used  for  roofing  if  pre- 
ferred, but  it  has  the  disadvantage  of  not  being  waterproof,  and  of  be- 
coming much  heavier  for  transport  when  wet,  which  causes  an  increase 
in  weight  of  about  75  per  cent. 

The  way  in  which  the  roofing  is  adjusted  and  secured  to  the  framework 
prevents  the  unpleasant  flapping  motion  so  common  in  the  old  tents  and 
marquees  in  boisterous  weather,  and  draughts  are  also  so  effectually  ex- 
cluded that  a  candle  will  burn  under  them  as  steadily  as  in  a  room. 
The  material  of  the  roofing  may  be  preserved  from  rot  or  mildew  in  case 
of  being  packed  in  a  damp  state. 

4th.  Sleeping  accommodation/or  troops  and  others  off  the  ground  without  the 
use  of  bedsteads.— Thia  most  desirable  and  important  advantage  is  attained 
by  suspending  hammocks  or  cots  by  means  of  light  wooden  struts  or  rods, 
one  end  being  attached  to  a  loop  or  eye  fitted  to  the  wire  rope  stays,  and 
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the  other  hooking  on  to  a  flange  fitted  at  a  convenient  distance  from  the 
bottom  of  the  pole  or  chimney  tube,  whichever  is  used  (see  fig.  5). 

My  tents  lately  tested  at  Chatham  and  Aldershott  were  fitted  with 
eighteen  hammocks,  and  the  framing  of  the  tents  have  been  proved 
capable  of  supporting  continually  that  number  of  men,  averaging  from 
24  to  26  cwt. 

The  hammocks  are  disposed  radially  around  the  pole,  and  when  in 
use,  are  from  12  to  18  inches  from  the  ground.  During  the  day  they 
are  drawn  close  up  to  the  roof,  leaving  the  area  of  the  tent  quite  free. 

Should  the  hammocks  on  one  side  only  be  in  use  at  one  time,  the 
stability  of  the  tent  is  but  little  affected,  as  a  test  lately  made  proved  that 
not  more  than  an  inch  of  deflection  was  perceptible  in  the  pole.  The 
weight,  however,  should  be  equally  distributed  around  the  pole. 

A  tent  can  be  fitted  with  nine  cots  in  lieu  of  eighteen  hammocks,  each  cot 
requiring  two  struts  or  rods,  whereas  the  hammocks  requires  but  one. 

The  cots  are  adapted  more  for  the  use  of  the  sick,  and  for  officers  and 
civilians. 

The  hammocks  are  easily  detached  from  the  tents,  and  form  ambulance 
litters  of  the  simplest  and  lightest  construction,  and  by  their  use  two  men 
can  easily  carry  another  off  the  field  (fig.  6).    A  belt  is  fitted  over  the 


Pio.  6. — Hammocks  in  uae  as  Ambulance  Litters  ;  two  Men  carrying  one. 

shoulder,  having  an  eye  into  which  the  hook  of  the  strut  is  inserted)  and 
they  are  thus  enabled  to  carry  the  weight  with  ease  (fig.  7).  In  a  hot 
sun,  the  wounded  men  may  be  sheltered 
from  its  rays  by  a  light  covering  being 
placed  over  the  pole,  and  air  would  be 
admitted  freely  at  the  ends. 

A  very  important  feature  in  this 
method  is,  that  the  bearers  are  not 
only  able   to   carry  their  rifles   with 
them  when  so  employed,  but  can  use  them,  if  surprised,  without  placing 
their  burden  on  the  ground,  the  arms  being  left  entirely  free. 


Fxo.  7.— Belt  for  tarrying  Ambulance  Litters. 
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In  case  of  emergency)  a  lower  tier  of  men  can  sleep  upon  the  ground, 
according  to  the  method  at  present  adopted,  thus  enabling  a  tent  to 
accommodate  nearly  a  double  number  of  men. 

5th.  Warming  a  tent  or  marquee,  without  subjecting  its  occupants  to 
the  deleterious  and  often  fatal  influences  experienced  by  the  ordinary 
method  of  placing  a  stove  containing  charcoal  or  wooden  embers  in  the  tent. 

I  effect  this  by  making  the  flue  of  the  fireplace  the  support  of  the  roof, 
in  lieu  of  a  wooden  pole,  by  which  means  the  smoke  and  poisonous  gases 
are  effectually  carried  off,  but  a  wooden  pole  can  be  used,  if  desired,  to 
save  weight,  as  they  can  be  shifted  from  one  to  the  other  in  a  few  minutes 
at  pleasure  (figs.  8,  9). 


\     Fig.  8.— Fireplace  as  fitted  to  Tents,  made  to  take  to  pieces. 

:  (a)   Fireplace  ;  (&)  Hood  over  do.,  Door  open  ;  (c)  Stand  for 

fireplace  and  Saucepans,  and  Stay  for  Legs ;  (d)  Saucepans. 


Fio.  a.— Another  method  of  fitting  Stoves  to  Tents, 
fcc. ;  Tube  supported  on  Tripod  ;  Stove  connected 
with  Elbow  Joint. 


The  fireplace  is  of  a  light  and  simple  construction,  and  will  burn  any 
kind  of  fuel,  even  grass  or  roots.  It  throws  its  heat  equally  to  all  parts 
of  the  tent  or  marquee,  and  is  adapted  for  cooking  as  well  as  heating 
purposes. 

In  a  trial  recently  made  with  a  fire  of  wood  only,  the  temperature  of  a 
tent  was  increased  25  degrees  in  80  minutes  from  the  time  of  lighting. 

When  packed  for  use  the  stove  and  chimney  tube  occupy  less  space 
than  a  wooden  pole,  each  tube  being  arranged  so  that  one  part  stows  into 
the  other,  making  a  compact  parcel  of  about  a  third  its  entire  length  ; 
the  stove,  as  well  as  the  hood  for  conducting  the  smoke  into  the  chimney, 
fold  together  into  a  very  compact  and  small  parcel. 
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The  fire  can  be  used  at  night  without  endangering  the  tent  or  ham- 
mocks* thereby  keeping  the  interior  perfectly  warm  and  dry  in  the 
coldest  and  dampest  weather. 

Any  description  of  store  can  be  fitted  to  the  chimney  tabes,  and  more 
than  one  stove  to  a  marquee  if  necessary. 

6th.  Durability. — My  method  of  fitting  wire-rope  stays  to  support  the 
roofing  of  tents  and  marquees  affords  a  framework  for  the  covers  to  rest 
upon.  The  coverings  spread  evenly  and  smoothly  thereon,  and  all  stress 
from  the  pressure  of  the  wind  is  completely  removed,  the  strain  being 
borne  by  tne  stays.  This  adds  greatly  to  the  durability  of  the  material, 
as  the  principal  cause  of  tent  covers  tearing  so  frequently  results  from 
the  canvas  forming  the  only  support  to  the  poles,  in  which  case  it  Has 
to  bear  the  whole  strain  and  pressure  of  the  wind.  The  wire  stays  or 
framing  can  be  fitted  to  other  covers  when  the  first  are  worn  out,  as 
the  wire  cord  is  calculated  to  last  for  many  years. 

Though  more  expensive  in  the  first  cost,  my  tents  and  marquees  vrill 
be  found  more  economical  in  the  end  than  those  in  present  use,  on 
account  of  their  great  durability. 

7th.  Stowing  firsrarms. — Each  tent  is  fitted  with  appliances  for  the 
stowage  of  the  fire-arms  and  accoutrements  of  the  men,  by  which  means 
they  are  kept  dry  and  ready  to  hand,  in  case  of  sudden  alarm  (see  fig.  5). 

Comparison  of  weight  and  stowage  between  the  present  pattern  of  Ordnance 
tents  and  marquees  and  those  of  my  own  construction. — The  Government 
tent  Weighs  65£  lbs*  when  dry,  and  has  a  cubical  capacity  of  interior, 
when  pitched,  equal  to  512  cubic  feet,  or  at  the  rate  of  5J  lbs.  and  42} 
cubic  feet  per  man.  This  tent  is  about  13  feet  diameter,  and  10  feet 
8  inches  hign.  , 

My  own  tent  of  16  feet  diameter  and  10  feet  high,  with  a  Btout  duck 
roof,  weighs  about  100  lbs.,  and  contains  an  internal  capacity  of  about 
900  cubic  feet,  being  for  18  men,  the  number  the  tent  is  adapted  for, 
about  the  same  weight  and  capacity  per  man  as  the  Ordnance  pattern. 
Hie  bulk,  when  packed,  being  also  identical. 

If  fitted  with  the  waterproof  material  for  roofing,  an  increased  weight 
of  about  ^  lb.  per  man  would  be  the  result. 

The  hammocks  and  fittings  weigh  7  lbs.  per  man,  and  the  whole  nam* 
ber  for  one  tent  occupies  6  cubic  feet  when  packed. 

if  fitted  with  stoves,  the  extra  weight  will  be  8  lbs.  per  man. 

The  hospital  marquee  used  by  the  army  at  the  present  time  is  29  feet 
long  and  14}  feet  wide.  Its  weight,  when  dry,  varies  from  428  to  507  lbs., 
and  contains  about  8,800  cubic  feet  pf  air. 

A  marquee  of  my  construction,  of  the  same  size  and  internal  capacity, 
fitted  with  a  waterproof  roof  and  lined  throughout,  would  weigh  but 
840  lbs.  fitted  complete  with  all  my  improvements  except  stoves,  each 
of  which  would  add  about  80  lbs.  to  the  weight. 

The  bulk  of  the  Government  marquee  packed  is  26  cubic  feet,  against 
mine  of  16  feet,  the  difference  being  on  an  average  about  120  lbs.  in 
weight,  without  stoves,  and  10  cubic  feet  in  bulk,  and  the  larger  the 
construction  the  greater  will  be  the  saving  of  weight  in  my  marquees. 

The  following  extract  from  the  Report  of  Sir  John  McNeill  and  Colonel 
Tulloch  will  prove  that  marquees  are  highly  essential  for  field  hospitals!—* 
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"  The  circular  tent  used  in  the  British  Army,  which  is  calculated  to 
contain  15  men,  is  altogether  unsuited  for  an  hospital  in  any  olimate. 
It  affords  very  insufficient  protection  against  cold,  or  rain,  or  heat.  When 
there  is  much  wind  in  wet  weather,  the  rain  beats  through  the  canvas  ; 
and  when  it  blows  upon  the  door,  which  is  continually  opened  for  ingress 
and  egress,  the  rain  is  driven  to  all  parts  of  the  tent.  The  pole  being  in 
two  pieces  for  convenience  of  carriage,  is  weak  at  the  joint,  and  in  stormy 
weather  is  apt  to  give  way.  The  side  wall  is  too  low  to  admit  of  the 
use  of  any  kind  of  cot,  if  there  be  more  than  two  or  three  men  in  the 
tent ;  the  space  is  too  confined  to  admit  of  proper  attendance  on  the 
patients,  even  by  the  medical  officer  ;  and  it  is  impossible,  with  safety, 
to  use  a  stove  or  other  means  of  warming  it.  In  short,  whatever  may  be 
the  supposed  advantages  that  have  led  to  its  adoption  as  a  barrack  tent, 
it  would  be  difficult  to  contrive  anything  much  more  unfit  for  the  accom- 
modation of  the  sick." 

As  a  general  field  hospital,  1  beg  to  offer  a  novel  and  peculiar  adapta- 
tion of  my  system,  by  means  of  which  six  to  eight  marquees  may  be 
toade  to  branch  off  from  a  common  centre,  in  the  form  of  a  star,  thus 
embracing  a  number  of  wards,  in  connexion  with,  yet  distinct  from,  each 
other,  while  the  part  at  the  centre  forms  a  place  for  the  meeting  of  the 
medical  men,  the  duties  of  the  apothecary,  and  for  surgical  operations, 
out  of  view  of  the  patients.  At  the  same  time,  the  whole  of  the  wings 
of  the  wards  will  be  under  the  eye  of  the  attendants.  A  construction  of 
this  nature,  with  six  wings,  each  60  feet  long  by  16  feet  wide,  would 
afford  accommodation  for  beds,  and  possess  ample  means  for  warmth  and 
ventilation,  and  effect  a  great  saving  in  weight  over  the  same  number  of 
marquees  containing  equal  accommodation,  if  fitted  separately. 

My  hospital  bedsteads  fold  up  into  a  compass  2  feet  8  inches  by  8 
feet  and  2  inches  deep,  and  are  fitted  with  a  shelf  at  the  headpiece, 
which  will  be  found  an  important  adjunct,  as  the  patient  can  hare  his 
medicines  or  food  close  at  hand,  and  thus  help  himself  in  the  absence  of 
an  orderly  or  nurse.     They  are  very  strong  and  yet  of  light  weight. 

For  the  want  of  tables  for  surgical  operations  in  the  Crimea,  many  a 
poor  fellow  suffered  severely  during  amputation.  The  tables  which  I 
have  designed  for  my  hospital  marquees,  although  specifically  designed 
for  surgical  purposes,  are  equally  adapted  for  other  uses.  They  are  light, 
without  sacrifice  of  strength,  and,  being  fitted  to  connect  in  their  .several 
parts,  are  immediately  available  for  use. 

The  oven  designed  Dy  me  for  camp  use  (forming  also  a  case  for  storing 
saucepans,  <fcc),  answers  equally  as  a  boiler  or  stewpan,  and  must  be  used 
outside  the  tent,  and  separately  from  the  stove.  It  is  composed  of  two 
cylinders,  one  within  the  other,  leaving  an  air  chamber  or  space  between 
them:  in  use  it  has  proved  to  be  most  efficient,  and  will  roast  coffee,  bake 
bread  or  any  kind  of  food,  in  the  shortest  possible  time,  without  fear  of 
burning,  as  the  inner  cylinder  is  heated  by  the  hot  air  in  the  chamber, 
and  has  a  ventilator  affixed  at  the  top  to  regulate  the  heat.  The  manner 
of  using  it  is  a  modification  of  the  method  of  cooking  practised  by  the 
natives  of  the  South  Sea  Islands :  a  shallow  hole  being  dug  in  the  ground, 
and  the  bottom  paved  with  stones  or  bricks,  roughly  laid,  a  fire  is  to  be 
made  upon  them  of  any  brushwood  or  rubbish  that  that  can  be  obtained, 
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and  when  it  has  subsided  to  an  ember,  the  oven  is  to  be  placed  over  it, 
and  its  sides  banked  up  'with  earth  to  keep  in  the  heat,  a  small  hole  being 
left  on  either  side  for  vent.  In  ten  to  fifteen  minutes  the  oven  will  be 
fit  for  use.  A  piece  of  beef,  16  lbs.  weight,  has  been  baked  by  this  mesas 
in  two  hours,  and  potatoes  in  twenty  to  twenty-five  minutes.  This  does 
away  with  the  constant  boiling  so  loudly  complained  of,  and  enables  the 
soldier  to  vary  his  meals  by  an  occasional  baked  joint,  hash,  or  stew. 
At  Chatham,  a  leg  of  mutton  of  12  lbs.  weight  was  cooked  for  the  Ser- 
jeant's mess  of  3rd  Depot  Battalion  in  one  hour  and  ten  minutes. 

The  theory  of  encampments  involves  no  question  second  in  importance 
to  that  of  sheltering  the  troops.  Sent  forth  to  fight  our  battles,  they  have 
surely  a  right  to  expect  that,  on  the  score  of  humanity  alone,  die  greatest 
ingenuity  will  be  exerted  to  devise  means  of  preserving  them  in  health 
and  strength  ;  but,  independently  of  the  promptings  of  humanity,  the 
necessity  of  economizing  the  resources  and  preserving  untarnished  the 
military  reputation  of  the  nation  must  be  held  by  every  patriotic  and 
enlightened  mind  as  constituting  the  strongest  motive  for  preserving  those 
who  are  willing  to  devote  their  fives  to  their  country's  defence. 

Man's  nature  and  constitution  will  not  permit  him  long  to  endure 
exposure  with  impunity ;  and  it  is  a  mistaken  notion  to  imagine  that 
soldiers  can  fight  battles  and  bivouac  any  length  of  time  without  proper 
shelter  from  the  weather.  All  soldiers  suffer  sufficiently  during  a  cam- 
paign from  other  and  irremediable  causes,  but  to  oblige  them  to  seek 
repose  frequently  in  wet  clothing  and  lying  on  wet  ground  in  inclement 
weather  is  certainly  fatal  to  health  and  life  ;  and  the  military  history  of 
Europe  affords  numerous  examples  of  the  folly  of  the  practice. 

Mr.  Russell,  when  writing  on  the  subject,  has  observed  that  "  the 
"  cheapest,  wisest,  and  most  humane  plan,  unquestionably,  is  to  spend  money 
"  on  the  soldier ;  to  supply  him  abundantly,  keep  him  warm,  and  feed  him 
11  well,  of  course  without  pampering  him,  or  accustoming  him  to  luxuries. 

"  The  British  soldier  is  too  valuable  an  article,  and  too  difficult  to 
"  replace,  to  be  allowed  to  perish  for  want  of  due  provision  for  his  health 
"  and  comfort.  What  would  we  not  give  to  get  back  those  battalions  of 
"  well-trained  veterans  who  perished  in  the  mud  and  misery  of  last  winter  1 
u  Such  soldiers  are  not  to  be  replaced  for  years ;  and  recruits,  however 
"  strong  of  heart  and  arm,  cannot  fill  the  void  left  by  men  who  have  been 
u  long  under  the  colours." 

"  The  Times  "  in  its  columns,  under  date  of  the  19th  June,  1856,  when 
writing  upon  the  war  in  the  Crimea,  made  the  statement,  that  "  20,000 
men  died  of  disease,  cold,  hunger,  and  nakedness,  and  such  ordinary 
causes,  whilst  less  than  a  fifth  of  that  number  were  killed  by  the  enemy," 
and  further  remarks,  that  "  the  duties  of  self-preservation  are  of  primary 
importance  in  war,  not  falling  below  the  art  of  killing  the  enemy.  In- 
deed it  appears,  if  we  improve  so  far  as  to  be  able  simply  to  keep  oar- 
selves  in  the  presence  of  the  foe,  while  he  does  not  improve  in  that 
respect,  we  must  conquer  him  by  mere  vitality — by  a  proper  use 
of  meat,  drink,  clothing,  and  housing  ;  for  while  he  is  perishing  by 
thousands,  we  shall  simply  survive  him." 

It  is  impossible  to  calculate  the  loss  a  country  sustains  through  sick* 
ness  in  the  ranks  of  its  army.    Many  a  battle  may  be  lost,  or  a  victory 
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bat  half  achieved,  may  be  the  consequence;  but,  independent  of  this,  and 
putting  considerations  of  humanity  also  aside,  the  result  is  costly  to  a 
country  like  England,  where  no  conscription  enforces  the  enrolment  of 
men,  but  all  are  obtained  through  the  medium  of  the  recruiting  Serjeant 
and  the  bait  of  a  bounty. 

Directly  a  soldier  dies,  or  becomes  incapacitated  for  service  through 
sickness,  Lis  money  value  ceases,  and  his  place  must  be  filled  up  by  ano- 
.  ther.  The  money  is  lost  to  the  country,  and  the  effective  strength  of  the 
army  weakened,  until  the  gap  is  filled  up. 

A  correspondent  of  "  The  Times  "  has  remarked  upon  the  false  economy 
of  retaining  so  frail  a  covering  for  our  troops  as  the  old  regulation  tent. 

"  Canvas  versus  Life. — We  cover  numberless  vans  and  Railway  waggons 
"  at  home  with  durable  tarpaulin;  we  cover  our  soldiers  abroad  with  tents 
"  made  of  porous  canvas,  such  as  Pickford  would  scorn  to  use. 

"  If  our  valuable  goods  can  be  thus  protected,  why  cannot  our  invaluable 
*"  soldiers  be  equally  well  screened  ? 

"  Nothing  is  more  destructive  to  the  health  than  wet  nightly  lodging  ; 
u  and  the  false  economy  which  abstains  from  furnishing  the  waterproof  ma- 
"  terial,  contrasts  badly  with  that  remarkable  instance  of  true  economy,  in 
"  a  matter  where  canvas  and  men's  lives  were  concerned,  recorded  of  Lord 
"  Nelson  (by  Alison,  chap,  xxxix.  p.  856),  who,  on  bearing  down  on  the 
"  enemy  at  Trafalgar,  made -signal  when  the  ships  entered  into  action  to 
."  cut  away  their  canvas,  in  order  that  no  hands  might  be  lost  in  furling 
"  sails.  The  loss  to  the  fleet  in  a  few  minutes  was  £200,000,  but  to  this 
"  admirable  piece  of  foresight  much  of  the  early  success  was  owing." 

The  legislature  of  this  country  are  fast  becoming  aware  of  the  necessity 
of  providing  for  the  health  of  the  soldier. 

Lord  Ebrington,  in  May  1855,  drew  the  attention  of  the  House  of  Com- 
mons to  the  subject  of  barrack  accommodation,  and  pointed  out  the  defects 
of  the  system  in  a  series  of  resolutions: 

He  was  warmly  supported  in  his  remarks  by  several  Members :  Lord 
Palmerston,  Sir  Harry  Smith,  and  the  Right  Honorable  Mr.  Sydney  Her- 
bert,  the  present  Minister  of  War.  Amongst  the  number,  Lord  Palmer- 
ston observed  that,  "  money  spent  in  improving  barrack  accommodation 
was  a  most  economical  expenditure,  because  it  not  only  was  a  direct 
saving  of  money  through  the  health  of  the  men,  but  it  also  promoted  the 
efficiency  of  the  service." 

The  present  Minister  of  War  added,  "  that  the  question  was  truly  one 
of  expense,  but  they  could  not  do  worse  than  kill  good  and  well  trained 
men  on  that  account." 

Surely  the  same  arguments  are  equally  applicable  to  tents,  because  men 
are  more  under  canvas  in  time  of  war,  a  period  when  the  health  and  life 
of  the  soldier  are  of  the  most  value  ;  and,  since  it  has  become  the  practice 
to  place  our  troops  under  canvas  in  the  country,  during  the  finer  portions 
of  the  summer  months,  in  order  to  inure  them  to  the  practices  of  a  camp 
life,  it  must  be  also  desirable  that  their  health  should  be  preserved  whilst 
learning  these  necessary  duties. 

The  state  of  affairs  in  India  justifies  the  belief  that  a  large  European 
force  must  necessarily  be  required  for  some  years  to  come.  These  troops 
must  be  housed  and  efficiently  protected  from  the  climate,  which  is  such 
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as  occasionally  to  demand  their  removal  to  healthier  localities  in  the 
mountain  districts)  where  encampments  in  the  open  air  will  be  infinitely 
preferable  to  the  prescribed  limits  and  close  confinement  of  towns. 
China,  too,  whose  climate  is  peculiarly  inimical  to  European  cottstitdtibht, 
is  just  now  dividing  our  attention,  and  many  troops  will  be  reqturtd  fb* 
service  in  that  country.  The  French  Government  have  issued  ft  code  of 
regulations  for  the  guidance  of  their  troops  in  China;  among  bthe*  things 
they  strongly  recommend  their  avoiding  (by  any  means  itt  their  power) 
sleeping  on  the  ground  at  night,  thobgh  it  is  difficult  to  imaghte  htfw  this 
is  to  be  accomplished  with  the  means  at  their  disposal*  I  truftt  however 
that  the  tents  of  our  owii  soldiers  may  be  so  improved  that  the  details  of 
disaster  and  death  which  bo  distressed  us  hi  the  Crimea  may  ttdt  be 
revived  in  that  remote  region. 

That  all  the  Governmeht  tents  are  as  defective  as  those  ih  to&§  in 
the  Crimea,  and  consequently  as  unfitted  for  the  Use  of  bUr  troops,  both 
in  India  and  at  home,  will  be  evident  by  the  Mowing  Bt&tfelfaents  ftwil* 
the  press  : 

"  The  camp  at  Dover  no  longer  exists.  Its  occupants*  who  had  hitherto  been  so  apist, 
were  suddenly  in  disorder  and  confusion,  from  finding  their  drenched  tenia  blown  down 
by  the  unexpected  gale,  which  continued  to  rage  for  some  hours,  The  soldlbra,  after 
fruitless  endeavours  to  keep  their  tents,  were  under  the  necessity  df  abandoning  them, 
and,  finding  themselves  without  shelter,  unanimously  agreed  to  leave  the  camp  said  carter 
the  town."— Illustrated  Timbb,  October  250+  1856. 

"  During  the  gale  df  Thursday  week,  the  whole  of  the  tents  of  the  encsuftjpittent 
oelonging  to  the  Pembroke  garrison  at  Freshwater  Rest  were  blown  downi,*-=^Luo>Tl>1 
Weekly  London  Paper,  October  17tht  1858. 

An  officer,  writing  from  the  seat  of  revolt  ih  the  feast,  says — 

"  I  arrived  here  (Loodianah)  last  night,  after  a  tiresome  march.  Those  wb*>  know 
India  can  tell  how  not  a  tent  is  in  May.  My  tent  was  blown  down  oa  the  top  of  nae^  aad 
my  friend  who  accompanied  me.  We  were  very  nearly  « squashea '  by  it,  anA  had  to  sst 
out  all  night  on  the  ruins,  in  dust,  rain,  and  wind.'* — Vide  Tmte,  September  lit,  18&7. 

An  officer  of  the  61st  Regiment*  who  had  charge  bf  the  party  that 
took  the  palace  at  Delhi,  and  afterwards  had  the  custody  of  the  oM 
King,  dating  from  Ajmere  Grate,  Delhi,  September  28th,  1857,  writes  as 

follows: 

"  The  wing  to  which  I  belong  left  Ferozepore  on  the  25th  July,  and  arrived  here  on 
the  14th  August.  You  may  fancy  J*oW  hot  it  was  ih  tents :  the  wonder  was  we  did  not 
all  die  from  it."—  Vide  tito,  27th  November,  1857. 

Admitting  the  important  position  the  consideration  of  weight  and  btkft 
in  baggage  must  alwavs  occupy  ijl  eonfaefcloh  with  the  subjefet  of  active 
movements  in  the  field,  I  would  humbly  submit  that  the  first  care  should 
be  the  maintenance  of  an  army  in  as  fall  force  and  efficiency  as 
possible. 

Every  soldier  placed  kort  rife  combat^  either  by  wounds  or  sickttett,  not 
only  weakens  the  effective  forbe,  but  operates  as  ah  impediment  ttjpoh  the 
movements  of  an  army,  to  a  far  greater  extent  thah  a  small  increase  ih 
the  weight  of  baggagte.  He  must  be  ftttehdted  to,  caret!  tor,  aiid  moved 
(if  on  the  march)*  with  all  the  care  possible  Under  the"  circUmMahtes. 
Baggage  can  mostly  be  destroyed  by  a  rttreatmg  army,  tb  fcre>eni  its 
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felung  into  the  hands  of  the  enemy ;  hut  the  siok  cannot  be  so  disposed 
of,  and  no  greater  disgraoe  or  reverse  can  befall  an  army  than  that  of 
deserting  their  sick  to  the  foe. 

Of  late  years,  it  has  become  the  practioe  in  most  European  armies  to 
increase  the  weight  of  field  ordnance.  This  entails  extra  transport  for 
ammunition,  and  more  horses  for  the  movement  of  the  guns.  The  object 
in  view  is  to  gain  an  advantage  oyer  the  opposing  forces.  How  much 
greater  the  advantage,  if  the  troops  can  be  kept  in  health  and  available 
for  all  contingencies  ? 

The  trifling  addition  to  the  baggage  by  using  the  patent  tent  in  its 
mof  t  perfect  state  would  be  as  nothing  compared  with  the  addition  to  the 
ordnance;  while  the  patent  tent,  embracing  several  important  advantages, 
can  be  used  under  its  lightest  form,  at  a  weight  not  exceeding  the  one  at 
present  in  use ;  and  in  respect  to  marquees  for  hospitals  or  cavalry  stables, 
the  advantage  of  weight  is  entirely  on  the  side  of  the  improved  system 
of  construction. 

Viewing  my  tents  in  connexion  with  the  billeting  system,  Mr.  Charles 
Cowan  made,  a  motion  in  the  House  of  Commons,  animadverting  upon 
the  demoralising  system  of  billeting  troops  in  Scotland,  and  proposing 
to  supersede  it  by  the  erection  of  supplementary  surburban  barracks 
throughout  the  country.  Were  the  armies  supplied  with  the  tents  of  my 
construction,  the  billeting  system  might  be  far  more  effectually,  and  less 
expensively,  superseded  than  by  the  plan  proposed.  The  tents  could  be 
kept  in  store  under  the  care  of  the  quarter-master,  while  the  men  were  in 
barracks,  and  when  on  the  line  of  march  they  could  easily  convey  their 
tents  by  light  baggage  cars,  and  pitch  them  for  use  in  any  given  locality. 
The  duties  of  the  men,  thus  constantly  alternating  between  camp  and 
barrack  life,  they  would  become  thoroughly  familiarized  with  their  tents, 
and  pitch  and  strike  them  with  the  greatest  ease  and  expedition. 

This  system  would  also  be  found  invaluable  in  the  event  of  an  epidemic 
breaking  out  among  troops  in  barracks,  as  they  could  easily  be  removed 
to  any  open  and  healthy  locality  in  the  neighbourhood  out  of  the  reach  of 
Hie  contagion.  It  may  be  argued,  that  the  common  tent  would  also 
answer  that  purpose;  but  it  must  be  borne  in  mind,  that  placing  men  on 
the  ground  under  am  ill-ventilated  and  crowded  tent  would  be  likely,  at 
such  a  time,  to  aggravate  rather  than  mitigate  the  evil. 

In  the  month  of  February,  1855, 1  first  commenced  the  construction  of 
my  improved  tent;  from  that  time  to  the  present  I  have  been  unremitting 
in  my  endeavours  to  get  them  adopted  by  Her  Majesty's  Government. 
In  May,  1855, 1  placed  my  models  before  a  Committee  sitting  on  tents 
at  Woolwich,  and  in  August  of  the  same  year  erected  a  full-sized  tent  at 
the  Wellington  Barracks  in  8t.  James's  Bark. 

About  this  time  a  great  number  of  invalids  had  returned  from  the 
Crimea,  and  many  of  them  were  located  at  these  barracks.  The  whole 
of  these  men  affirmed  that  my  tent  would  have  been  instrumental  in 
preventing  tl^e  losses  the  army  had  sustained,  and  many  of  them  added 
th^t  #  %y  yfere  sufficiently  recovered  they  would  gladly  volunteer  to 
return  again  if  they  could  make  certain  of  having  such  comforts  as  my 
tente  provided,    '  ;  ;;    . 

A  few  weeks  ago,  being  at  Gtytttyun,  Ci*ptyin  Durnfojpd^  of  the  'Bo^r 
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Engineers,  brought  to  me  a  sergeant  of  that  corps  in  order  that  I  might 
hear  his  opinion  upon  my  system  of  fitting  hammocks  to  tents. 

The  serjeant  observed  that  the  plan  would  have  been  invaluable  in 
the  Crimea,  and  would  have  saved  thousands  of  lives;  Captain  Dnrafbrd 
added  that  the  serjeant  was  in  the  Crimea  from  the  landing  at  the  Old 
Fort  until  the  final  evacuation,  and  had  seen  numbers  carried  to  the 
hospitals  merely  from  sleeping  on  the  ground. 

As  will  be  seen  by  the  previous  statements,  my  tents  were  before  Her 
Majesty's  Government  long  before  huts  were  thought  of  as  a  shelter  for 
our  troops  in  the  Crimea.  That  those  huts  utterly  failed  in  their  object 
is  a  matter  of  history  ;  and  that  they  were  immoveable  when  once  put 
together  may  be  gathered  from  the  fact  that  the  army  were  obliged  to 
leave  them  behind  on  leaving  the  place,  and  it  now  appears  that  the 
inhabitants  of  Sebastopol  are  rebuilding  their  town  with  them.  The 
whole  of  the  cost  of  these  huts  was  lost  to  the  nation,  whereas  had  mj 
tents  been  used  they  could  have  been  struck  and  packed  in  a  few  minutes, 
and  ready  for  use  at  another  time. 

I  have  heard  of  numerous  inventions  in  relation  to  military  appliances, 
which  seem  to  have  for  their  chief  object  the  destruction  of  Hie  in  the 
shortest  possible  time ;  but  in  my  remarks  this  evening,  I  have  endea- 
voured to  show  what  may  be  done  to  preserve  the  life  of  a  soldier, 
especially  when  engaged  in  active  service  in  an  enemy's  country. 

«A.  Member  inquired  whether  any  sewing  was  required  at  the  seams  in 
addition  to  the  rivets,  or  was  it  a  mere  solution  that  held  the  seams 
together.  He  also  inquired  the  amount  of  contraction  or  expansion  per 
square  foot,  upon  the  exposure  of  the  material  to  the  rain,  or  the  sun's 
heat. 

Mr.  Turner  :  There  would  be  no  more  expansion  than  in  ordinary 
linen  fabric  or  duck,  as  the  India  rubber  was  contained  between  the  two 
fabrics. 

In  answer  to  a  question  from  the  same  Member  as  to  the  amount  of  wet 
that  would  be  absorbed — 

Mr.  Turner  said,  that  it  would  be  very  trifling  indeed,  on  account  of 
the  rain  not  penetrating  the  entire  surface.  The  utmost  increase  in  weight 
would  be  about  ten  or  fifteen  per  oent,  whereas  the  common  duck,  under 
the  same  circumstances,  would  be  increased  in  weight  about  seventy  per 
cent,  on  the  whole. 

Captain  Burgess  inquired  what  means  there  were  of  preventing  the 
canvas  from  catching  fire  from  the  stove. 

Mr.  Turner  replied,  that  it  in  no  way  came  in  contact  with  the  stove  or 
funnel.  Upon  this  subject  he  could  not  do  better  than  refer  to  the 
Report  of  Quarter  Master  Menzies,  of  the  Chatham  garrison.    He  said : 

"  With  a  view  to  testing  whether  any  damage  might  possibly  arise  from  the  ignition  of 
the  tent,  a  large  fire  was  heaped  upon  the  stove,  and,  as  an  experiment,  a  rope  was  tied 
round  the  funnel ;  this  severe  trial  lasted  for  some  hours,  and,  upon  inspection,  it  was 
not  found  that  any  injurious  effects  had  resulted,  and  upon  the  removal  of  the  rope  it 
was  not  charred  or  burnt,  although  the  heat  carrried  off  by  the  pipe  during  the  time  had 
beeiv  injense." 

>;Ckf4-  Burgess  :  Is  it  not  the  case  that  stove  chimneys  of  the  ordinary 
construction  frequently  get  very  nearly  red  hot  ? 
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Mr.  Turner  :  Yes,  but  there  is  no  contact  here.  It  is  simply  the  hot 
air  passing  up  the  funnel.  The  fireplace  does  not  touch  the  iron  hood, 
and  the  smoke  passing  through  the  funnel  merely  gets  it  to  steam  heat. 

Capt,  Burgess  :  Is  the  cap  over  the  chimney  made  of  wood  or  iron  ? 

Mr.  Turner  :  Galvanized  sheet  iron,  about  three  inches  deep.  The 
wire  ropes  are  all  attached  to  the  flange  at  the  top  of  the  pole  or 
chimney. 

A  Member  :  Are  the  wires  attached  to  the  tube  before  raising  ? 

Mr.  Turner  :  Yes  ;  the  method  of  raising  is  very  simple.  A  circle  is 
staked  out  by  means  of  a  line,  and  pegs  are  screwed  in  at  stated  intervals. 
The  centre  being  marked  by  means  of  a  wooden  plug,  the  funnel  or 
pole  is  passed  through  the  flange,  fixed  into  the  centre  in  its  proper  place, 
and  the  lines  depend  from  it,  and  are  hooked  on  to  the  pegs.  In  striking 
tents,  the  lines  will  unhook  at  once,  and  the  hooks  are  slightly  curved 
to  prevent  any  flapping  motion  detaching  them  from  the  pegs. 

The  Chairman  :  Will  you  favour  us  with  a  few  remarks  as  to  the 
comparative  cost  of  your  tents? 

Mr.  Turner  :  The  Government  marquee,  the  dimensions  of  which  were 
29  by  14  feet,  and  6  feet  8  inches  high  at  the  walls,  cost  about  £34, 
and  contained  at  the  outside  about  fourteen  men,  whilst  my  own  of  the 
same  size  and  dimensions,  for  the  same  number  of  men,  would  cost,  ii 
fitted  with  duck,  £&3,  and,  if  fitted  with  waterproof  material,  about  £42. 
The  Government  tent  of  the  common  size  for  twelve  men  costs  about 
£3  10s.  Mine,  for  eighteen  men,  fitted  with  duck  wail  and  roof,  would  cost 
15  guineas,  or  with  waterproof  material  «£20.  The  latter  tent,  however, 
would  last  three  times  as  long  as  the  former,  besides  the  extra  advan- 
tages of  stability  and  comfort.  The  above  cost  includes  my  new  screw 
pegs,  but  not  the  stove,  which  costs  from  £4  to  £5,  according  to  the 
construction,  and  with  cooking  utensils  another  pound  or  25s.  Each 
hammock  with  a  pole  would  cost  about  12s.  6d. 


APPENDIX. 

Extracts  from  Official  Reports  of  Commanding  and  other  Officers  at  Chatham  Garrison  t 
rslative  to  Turner's  Patent  Tent,  Marquee,  Ac.,  from  the  Office  of  the  Quartermaster- 
General,  Sir  Richard  Airey,  K.C.B.,  Horse  Guards,  London,  obtained  January, 
1860. 

From  Majo&^Gkotoul  H.  Byre,  Commandant,  Chatham  Garrison. 

Chatham,  November  28<A,  1859. 

Sim,— The  tent  and  marquee  of  Mr.  Turner,  referred  to  in  your  letter  of  Sept.  80, 
having  been  made  trial  of  by  the  several  battalions  (Royal  Engineer!,  1st  Depot  Batta- 
lion, 2nd  Depot  Battalion,  3rd  Depot  Battalion),  I  have  now  the  honour  to  submit 
to  you  the  result  (of  the  trial),  as  shown  in  the  aocompanying  reports.  You  will 
see  that  these  reports  all  speak  very  favourably  of  them  ;  and  I  think  there  is  no  doubt 
that  a  great  deal  may  be  said  in  their  praise. 

For  a  oamp  likely  to  be  of  any  duration,  in  met,  on  such  a  service  as  our  army  en- 
countered  in  the  Crimea,  this  tent  and  marquee  would  be  very  valuable,  but  the  important 
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question  tq  haw  decided  is,  whether  they  can  be  made  available  with  advantage  on  daily 
active  servjce  ?.....    J  am  inclined  to  think  they  wouty  bear  {he  test,  and 

would  he  feuncl  to  gnawer  better  than  any  yet  invented; 

I  have  the  honour  to  be.  Sir, 

Your  obedient  humble  servant, 

H.  Eyre,  Major-General. 
To  Sic  Ricjurb*  Airey,  ^.C.^., 
Quartermaster-General  Hone  Guards. 


Extracts  from  Reports  to  which  Major-General  H.  Eyre  alludes  in  his  letter. 
From  Quartermaster  William  Mack  ay,  Second  Depot  Battalion,,  Chatham. 

ChaUuim  Gairisont  2%nd  Sept.  1819. 

(Memorandum). 

Mr.  Turner's  field  tent,  pitched  \>j  six  men  in  nine  minutes,  including  the  fixing  of 
the  fire-plaoe  and  ventilator.  Struck  and  put  into  the  valise,  by  the  same  number  of 
men,  in  four  minutes. 

4dvauktges  over  tie  Government  field  TenU 

1st.  Ventijation  can  be  regulated  according  to  the  temperature. 

2nd.  There  being  no  strain  on  the  canvas  (it  being  merely  a  covering  laid  over  a 
frame  of  galvanized  wire  ropes),  which  cannot  shrink  by  moisture,  a  considerable 
saving  will  be  afforded  in  wear  and  tear  of  canvas,  lines,  and  tent-poles. 

Srfl.  The  pegs,  \>*ing  screwed  into  the  ground,  no  reasonable  amount  of  pressure  to 
w^ich,  t&ey  can  be  exposed  can  draw  them. 

4th.  It  can  be  used  either  with  or  without  a  fire-place  ;  and,  as  all  tye  gear  which, 
comes  in  contact  with  the  flue  is  iron  and  brass,  no  danger  need  be  apprehended  from 
ignition. 

(ith.  The  greatest  of  aU  advantages  is,  that  the  men  9*3  BleeP  off  the  ground  2  *t  first 
it  was,  triefl  with,  twelve  liamniocks,  occupiedi  by  twelve  men,  where  they  slept  very 
comfortable  ;  it  was  then  completed  to  eighteen,  the  number  whicji  it  is  designed  to 
accommodate  ;  and  around  a  wooden  pole 

6th.  As  the  ground-screws  cannot  be  drawn  ;  and,  should  they  be  so,  the  weight  of 
the  men  gravitating  towards  the  centre,  prevents  it  being  blown  down  ty  the  storm* 
which  the  present  Government  tent  is  very  subject  to. 

On  the  29th  September,  1859,  the  tent  was  struck  by  six  men  in  four  minutes,  and 

pitched  in  nine  minutes.    .    .^ 

(Signed)  William  Mack  ay. 

To  Major  of  Brigade, 

&c.  &c.  &c. 

Brigade  Office. 


iVftC«flW*#»o/a  Board  ordered  to,  assextfle  ty  orol<r  of  QoJ^nel  &.  N.  W*%t,  com- 
vending  UtA  2nd  J*ej*o<  jfcfeitoft,  to  report,  up<m  a  tfarym  and  Bell  feat,  the 
Inventions  of  Mr.  Qeorge  Turner, 

Chatham  Qa.  1st,  1859. 
MAJOR  P.  G.  T.  Dkshon,  2nd  Dep6t  Battalion.     President. 
Captain  William  M.  Lees,  23rd  Regiment.    ) 
Lieutenant  T.  D.  Wood,  29th        ditto        t      „ 
Quartermaster  William  Mackat,  2nd        \     Mejtioers. 
Depot  Battalion.  ) 

The  Board  having  examined  the  tents,  viz.,  a  marquee  and  bell-tent,  Which  have  been 
pitched  for  trial  in  the  8pur  Battery,  report  as  follows: — "The  bell-tent  has  been 
pitched  and  struck  three  times  by  six  men  ;  each  time  it  was  pitched  in  nine  minutes  ; 
the  fixing  of  the  fire-place  and  ventilator  being  included  in  the  operation.  It  was 
struck  and  packed  in  the  valise  in  four  minutes.    T%e  same  number  of  men  pitched  and 
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•track  the  common  bell-tent  in  the  same  time  \  but  H  must  be  observed,  that  Mr. 
Turner's  tent  would  hare  been  pitched  in  a  much  shorter  time,  had  it  hot  been  for  the 
fixing  of  the  fire-place  and  ventilator— contrivances  which  the  men  had  not  seen  before, 
and  which  in  themselves  require  more  time  in  being  put  together  than  the  mere  raiting 
of  the  pole  of  the  common  bell-tent. 

The  advantage  of  Mr.  Turner's  tent  over  the  common  bell-tent  consists  in  the  con- 
trivances for  the  slinging  of  hammocks,  by  which  the  men  are  enabled  to  sleep  off  the 
ground,  and  in  its  being  well  ventilated  by  the  opening  in  the  top  round  the  pole; 

The  capability  of  the  tent  being  warmed  by  a  stove,  is  another  advantage  j  but,  even 
without  the  fire-place,  this  tent  is  stated  by  the  men  to  be  more  warm  and  comfortable 
than  the  old  tent,  for  the  fact  of  their  not  sleeping  on  tile  ground,  the  coldness,  hard- 
ness, and  dampness  of  which  they  complain.  The  Board  have,  therefore,  to  report 
most  favourably  on  Mr.  Turner's  bell-tent,  the  construction  of  which  contains  many 
advantages  *,  and  they  consider  that  it  presents  nothing  impracticable  for  service  hi  the 
field. 

With  regard  to  the  marquee,  the  Board  consider  it  possesses  many  advantages  Over  the 

one  at  present  in  use,  as  to  weight,  and  space,  and  means  of  warming  it 

(8igned) 

P.  0.  T.  DtsHOit,  Major,  2nd  Depot  Battalion.    President. 
W.  Lee*,  Lieutenant,  28rd  Regiment;  "\     . 

T.  J>.  Wbob,  Lieutenant,  29th  ditto.  I   Us^%^ 

W*.  Mackay,  Quartermaster,   2nd  Depot   f  Mmom- 
Battalion.  J 

To  Col.  R.  N;  PhilMpt, 

Commanding  2nd  DepAt  Battalion, 
Chatham. 


From  Colonel  R.    N.   Phillips,  Commanding  2nd  Dep6i  Battalion,  Chatham 

Garrison. 

Chatham,  Zrd  October,  1859. 
Sib*— I  hate  the  honour  to  forward  the  proceedings  of  a  Board  of  Officers  assembled  to 
report  upon  Mr.  Turner*!  marquee  and  tent,  occupied  by  the  28rd  Regiment  j  and, 
having  examined  these  tentsv  I  coincide  with  the  opinions  expressed  by  the  Board  .    •    • 

I  have  the  honour  to  be,  sir, 

Tour  obedient  servant, 

R.  N.  Phillips. 
The  Major  of  Brigade, 
&o*  ftc.  die. 

Brigade  Office. 


Extract*  from  the  Proceeding*  of  a  Committee  assembled  ai  Brampton  Barracks,  Chatham, 
by  order  of  LiewL-CblonH  Jioui  Commanding,  to  report  upon  Mr.  Turner's  Tent 
and  Marquee. 

Captain  Dubnford,  R.E.   President. 


LlEtTTENANT  CLAYTON,  R.E.  I    w-     X~ # 

Lieutenant  Wynne,  R.E.   ]  Memert- 


'  Turner's  Bell  Tent. 

On  examining  this  tent,  for  a  description  of  which  vide  Mr.  turners  pamphlet,  pages 
6  to  16,  the  Committee  observe : — 

1st.  That  a  very  great  advantage  is  gained  by  raising  the  men  bff  the  ground  by  means 
of  hammocks  for  sleeping  purposes,  which  may  also  be  used  for  the  transport  of  wounded 
men,  being  borne  by  two  or  four  men,  according  to  the  distance  to  be  traversed.    .    .     . 

2nd.  The  tent  lines  attached  to  a  collar  fitting  on  the  tent  pole,  entirely  under  the 
covering  of  the  canvas,  seems  a  good  point  in  this  tent,  quite  obviating  the  serious  defect 
of  the  line  tearing  through  the  canvas  as  in  the  common  tent,  to  the  canvas  of  which  the 
hempen  lines  are  attached.  Turners  lines  being  of  galvanized  iron  wire,  do  not  expand 
and  contract  when  dry  or  wet,  thereby  doing  away  with  the  inconvenience  of  slacking  oft* 
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tent  lines  in  wet  weather.  It  is  also  considered  that  wire  rope,  from  its  strength  and 
durability,  is  well  adapted  for  tent  lines  and  guys.  Mr.  Turner  serves  with,  list  these 
portions  of  the  lines  in  contact  with  the  oovering  of  the  tent,  which  appears  a  good 
precaution,  preventing  the  contact  of  the  wire  and  canvas.  Attached  to  the  tent  lines  an 
small  lashings  used  by  day  for  the  purpose  of  tricing  up  the  hammocks,  and  by  night  far 
securing  the  rifles,  so  that  each  man  has  his  weapon  at  hand  in  case  of  alarm.  The  beta 
can  be  attached  to  the  end  of  the  hammock  poles,  nearest  the  wall  of  the  tent. 

Some  experiments  were  made  by  the  Committee  to  ascertain  the  respective  holding 
powers  of  the  common  wooden  pickets,  as  used  in  the  service,  and  Turner's  iron  pegs, 
with  the  following  results : — 

1st.  In  loamy  soil,  the  common  small  wooden  picket  drew  with  a  weight  of  about 
280  to  290  lbs.,  Turner's  small  screw  peg  with  a  weight  of  about  830  lbs.  A  large 
wooden  picket  for  guys  broke  in  driving,  and  a  second  of  sound  oak  broke  with  a  weight 
of  about  580  lbs.  Turner's  medium  screw  was  unaffected  by  a  weight  of  about  920  lb*., 
which  was  the  most  the  apparatus  used  would  safely  bear,  and,  consequently,  the  large 
screw  was  not  tried. 

2nd.  In  made  ground,  consisting  of  lumps  of  chalk,  rough  stones,  and  pieces  of  brick, 
the  small  wooden  picket  drew  with  800  lbs.  The  large  wooden  picket  of  ash  broke  wh* 
about  800  lbs.  Turner*!  barbed  rock  picket  drew  with  about  600  lbs.,  and  his  small 
screw  peg,  which  was  screwed  down  with  some  difficulty,  with  about  800  lbs.  In  each 
case,  Turner's  pegs  were  driven  in  perpendicularly  to  the  ground,  and  the  wooden  pickets 
slanting,  as  in  using  them  for  the  lines  of  a  tent.  The  strain  was  applied  in  each  case 
as  if  by  a  tent  line  or  guy. 

From  these  experiments,  it  would  appear  that  Turner's  pegs  answer  admirably. 

The  Committee  would  express  their  cordial  approval  of  Mr.  Turner's  system  of  providmg 
hammocks  for  sleeping  purposes.  ....  And  also  of  his  staying  the  tent  pole  wits 
lines,  and  throwing  a  covering  over  all,  thus  ensuring  perfect  stability  so  long  as  the 
tent  pegs  hold ;  and  Mr.  Turner's  appears  to  answer  the  purpose  very  effectually.  They 
also  approve  of  the  good  system  of  ventilation,  so  defective  in  the  service  tent  ;  also  of 
the  reduced  height  of  the  tent  (9  feet),  and  increased  depth  of  wall  (2ft  din.)     .     .    . 

Turner's  Hospital  Marquee. 
Mr.  Turner's  Hospital  Marquee,  of  the  same  size  as  the  service  one,  is  erected  upon 
the  same  principle  as  the  Bell  Tent,  having  the  poles  or  tubes  stayed  by  wire  lines,  and 
a  covering  of  mineralized  waterproof  fabric  thrown  over  all. — Mr.  Turner's  Pamphlet, 

pages  16  to  22. The  Committee  would,  however,  remark  that  Mr. 

Turner's  marquee  appears  to  fulfil  several  requisite  conditions  for  hospital  purposes,  being 

dry,  warm,  well  ventilated,  and  of  perfect  stability In  conclusion,  the 

Committee  must  observe  that  the  advantages  .  •  .  of  Mr.  Turner's  tents  most  ke 
considered  in  a  hygienic  point  of  view,  and  it  becomes  a  question  for  deep  consideration 
whether  the  undoubted  advantages  to  be  derived  from  a  tent  which  secures  the  army,  in 
a  great  degree,  from  the  bad  effects  of  exposure  to  wet  and  oold,  heat  and  impure  air, 
will  not,  in  most  cases,  more  than  counterbalance  the  .  .  .  increased  weight  to  be 
transported,  by  preserving  the  men  in  a  state  of  health  and  efficiency. 
(Signed) 

A.  Dubnford,  Captain  Royal  Engineers,  President 
V.  G.  Clayton,  Lieutenant        ditto     1  «*.  '  , 
E.T.  Wtnnb,         ditto  ditto     }****#*• 

brompton  Barracks,  Chatham,  \hth  November,  1859. 

f  concur  in  this  report. 
(Signed)  H.  Sandham, 

Colonel  Commanding,  Royal  Engineers,  Chatham  Garrison. 
The  Quartermaster.General, 
Horse  Guards. 
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(fa^imtg  Dieting. 

Monday,  February  20tb,  1860. 
Captain  E.  G.  FISHBOURNE,  R.N.,  C.B.,  in  the  Chair. 


The  Chairman  announced  that  fourteen  Members  had  joined  the  Insti- 
tution since  the  31st  of  January. 

LIFE  MEMBERS. 
Heaton,  Jno.  R.  Major  37th  Regt. 

ANNUAL  SUBSCRIBERS. 

Reid,  Geo.,  Capt.  Beng.  Gay.  Gofl;  R.,  Lieut.  50th  Regt. 

Portman,  Hon.  W.  H.  B.,  CoL  West  Som.  Smyth,  Jno.  M.,  Capt  10th  Regt. 

Yeo,  Car.,  M.P.  Bowden,  H.  G..  Capt  8.  F.  Gds. 

Leahy,  Edmund,  Lieut.  North  Cork  Rifles.  Mountain,  R.  P.,  Capt.  Roy.  Art. 

Prendergast,  C.  L.,  Ens.  H.  M.  Indian  Havelock,  Sir  Henry,  Bart.,  Lt.-Col.  13th 
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ON  IMPROVEMENTS  IN  PIVING    DRESSES   AND    OTHER 
APPARATUS  FOR  WORKING  UNDER  WATER. 

By  John  William  Heinke,  Assoc.  Inst.  CJS. 

Although  the  invention  of  the  diving  bell  has  been  generally  assigned 
to  the  sixteenth  century,  yet  there  are  evidences  of  others,  although  rode 
modes,  having  been  adopted  long  anterior  to  that  era.  Beckmann,  in 
1770,  quoted  a  passage  from  Aristotle  (problem  xsudi.)  to  show  that  the 
divers  of  his  time  used  a  sort  of  kettle  to  enable  them  to  remain  longer 
under  water ;  but  the  inference  drawn  does  not  seem  very  clear.  The 
renowned  friar  Roger  Bacon,  who  flourished  about  1360,  ha*  been  con- 
sidered by  some  to  be  the  originator  of  the  diving  beU,  or  of  some 
machine  to  facilitate  working  under  water ;  but  little  credit  can  be 
attached  to  the  tradition.  The  earliest  mention  of  anything  of  the  kind 
that  can  be  depended  upon  is  by  John  Taisner,  who  say*  he  saw  the 
experiment  made  by  two  Greeks  at  Toledo,  in  Spain,  in  1538,  before  the 
Emperor  Charles  v.,  and  ten  thousand  spectators.  Qaspar  Sohott 
(Nuruberg,  1664)  repeats  the  story,  and  can*  the  vessel  an  "  aquatic 
kettle ;"  but  prefers  another  apparatus  which  he  designates  "  aquatio 
armour,"  that  enabled  those  covered  with  it  to  walk  under  water.  The 
plate  accompanying  the  description  represents  a  man  walking  in  the 
water,  with  something  like  a  small  diving  bell  over  his  head. 

In  an  edition  of  Vegetius,  on  "  The  Art  of  War,"  published  in  1511, 
there  is  an  engraving  which  represents  a  diver  with  a  cap  on  his  head, 
from  which  rises  a  long  leather  pipe,  with  an  open  end  floating  ox*  the 
surface  of  the  water. 
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Lorini,  in  his  work  on  Fortification,  published  at  Venice  in  1609, 
gives  a  plate  and  a  description  of  a  diving  apparatus,  or  chest,  which  he 
describes  as  u  a  square  box  bound  with  iron,  furnished  with  windows, 
and  has  a  stool  affixed  to  it  for  the  diver ;"  but  he  does  not  lay  claim  to 
the  discovery,  and  seems  to  consider  it  as  a  machine  already  known, 

Francis  Kessler,  of  Oppenheim,  in  1617,  gave  a  description  of  a  suit 
of  water  armour,  which,  however,  Beqkmann  and  others  declared  could 
not  be  used  with  safety. 

About  1620,  Cornelius  Debrell  contrived  a  submarine  vessel,  or  boat, 
to  be  rowed  and  used  under  water.  This  was  tried  upon  the  Thames, 
by  order  of  James  I,,  and  is  said  to  have  succeeded  admirably  ;  it  carried 
12  rowers,  besides  passengers.  This  vessel  is  mentioned  by  Robert 
Boyle,  in  his  "  New  Experiments  Physico-Mechanioal,"  wherein  he  pro- 
fesses to  give  Debrell's  secret  from  authority  ;  he  says,  "  the  composition 
was  a  liquid  that  would  speedily  restore  to  the  troubled  air  such  a  pro- 
portion of  vital  parts  as  would  make  it  again,  for  a  good  while,  fit  for 
respiration,"  This  novelty  induced  his  Most  Serene  Highness  Charles 
Landgrave  of  Hesse  Cassel  to  have  a  diving  vessel  constructed  for  the 
same  purpose  ;  some  years  afterwards  it  was  described  (with  a  diagram) 
in  the  "  Gentleman's  Magazine." 

The  celebrated  Lord  Bacon,  in  his  "Novum  Organum,"  1645,  sug* 
gested  a  machine  where  the  diver  "  stood  upon  a  stool  of  3  feet  as  a 
tripod,  which  was  in  length  somewhat  less  than  a  man,  so  that  the 
diver,  when  no  longer  able  to  contain  his  breath,  could  put  his  head  into 
the  vessel,  and  having  breathed  again,  returned  to  his  work." 

Bishop  Wilkins,  in  his  '<  Mathematical  Magic,"  1648,  proposes  a 
a  machine  "  whose  benefits  shall  be  incalculable  i  1st.  Privacy,  as  a  man 
may  go  to  any  part  of  the  world  invisible,  without  being  discovered  or 
prevented,  2nd,  Safety,  from  the  uncertainty  of  tides  and  tempests  that 
vex  the  surface,  from  pirates,  robbers,  and  ice,  which  so  much  endanger 
other  voyages  towards  the  poles*  3rd.  It  may  be  used  to  undermine  and 
blow  up  a  navy  of  enemies,  or  to  relieve  a  blockaded  place,"  His  plans 
were,  however,  wholly  theoretical. 

In  1663,  the  Marquis  of  Worcester  published  the  heads  of  his  M  Century 
of  Inventions,"  the  necessary  directions  for  carrying  out  these  projects 
having  been  lost,  as  it  is  stated  in  his  observations  on  the  title  page. 
Proposal  9  is—"  A  ship  destroying  engine,  portable  in  one's  pocket,  which 
may  be  carried  and  fastened  on  the  inside  of  the  greatest  ship,  and  at 
any  appointed  minute,  though  a  week  after,  either  of  day  or  night,  it  shall 
irrecoverably  sink  that  ship."  Proposal  10-~"  Away  from  a  mile  off, 
to  dive  and  fasten  a  like  engine  to  any  ship,  so  as  it  may  punctually  work 
the  same  effect,  either  for  time  or  execution.1'  Proposal  U~^<  How  to 
prevent  both.  How  to  prevent  and  safeguard  any  ship  from  such  an 
attempt  by  day  or  night." 

In  1660  Borelli  contrived  a  "vesica,"  or  bladder,  which  was,  in  fact, 
a  copper  vessel  two  feet  in  diameter,  with  glass  fixed  before  the  face  of 
the  wearer.  This  contained  the  diver's  head,  and  was  fixed  to  a  goat* 
skin  habit,  exactly  fitted  to  the  shape  of  the  body.  He  carried  an  air- 
pump  by  his  side,  by  means  of  which  he  condensed  or  rarified  the  air 
in  the  vessel,  and  thus  made  himself  heavier  or  lighter  on  the  same  prin* 
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ciple  as  fishes.  Within  this  "vesica"  there  were  pipes,  by  means  of 
which  a  circulation  of  air  was  contrived ;  thus  equipped,  and  with  arti- 
ficial webbing  to  the  feet,  to  enable  him  to  tread  the  water,  the  imrentor 
supposed  that  he  had  overcome  all  difficulties  hitherto  known  or  objec- 
tions to  which  such  machines  were  liable.  Hooke,  m  1681,  in  his 
"  Philosophical  Collections,"  speaks  of  Borelli's  apparatus,  of  which  he 
gives  a  plate,  as  also  of  one  which  he  claims  to  have  himself  constructed. 
This  he  describes  as  "another  way  of  swimming  under  water,  and 
breathing  by  the  help  of  a  leather  pipe,  kept  open  by  wreathed  wires, 
and  extending  from  the  diver's  head  to  the  top  of  the  water."  In  1678, 
a  German  named  Sturm  was  enabled  to  make  some  farther  improvements 
in  Borelli's  apparatus,  but  neither  seem  to  have  answered  the  intention, 
or  ever  to  have  been  used. 

Mersennius,  in  his  publication  at  Amsterdam  in  1671)  proposed  a  sab- 
marine  boat,  by  which  persons  might  pass  from  place  to  place  nnder 
water,  move  it  to  and  fro,  and  make  it  rise  or  sink  in  a  river  or  sea  ;  this 
project  failed,  however,  like  all  its  predecessors*  Another  proposal  for 
a  diving  machine  appears  also  in  the  same  place  and  in  the  same  year, 
from  Nicolas  Witsen;  he  describes  his  invention  very  explicitly,  and 
gives  instructions  to  the  divers,  as  to  its  proper  use  and  management,  but 
there  is  not  any  account  of  its  real  utility  or  success. 

The  Duke  of  Argyle,  among  others,  joined  in  the  mania,  and  deter- 
mined upon  examining  the  wreck  of  a  vessel  sunk  off  the  Isle  of  Mull 
in  1588,  being,  in  fact,  one  of  the  Spanish  Armada,  and  supposed  to  be 
richly  laden.  He  engaged  for  the  task  a  man  named  Colquhoun,  of 
Glasgow,  who  went  down  several  times,  but  merely  surveyed  the  wreck 
as  well  as  he  could.  The  apparatus  he  employed  seems  to  have  been 
made  after  that  suggested  by  Hooke,  and  consisted  of  a  long  pipe  of  leather 
by  which  the  air  was  communicated,  his  head  being  covered  with  some 
sort  of  bell.  In  1688  Sinclair,  a  professor  in  the  university  of  Glasgow, 
published  his  principles  of  navigation,  in  which,  in  a  postscript,  he  gives 
directions  how  to  buoy  up  any  sliip  of  burden  from  the  ground  to  the 
surface  of  the  sea,  and  he  speaks  of  the  apparatus  employed  in  searching 
the  vessel  as  being  similar  to  that  which  Colquhoun  had  previously  used. 

The  most  successful  adventure  of  the  period  was  undertaken  by  one 
Phipps,  a  ship's  carpenter,  the  son  of  a  blacksmith  at  Boston  in  America, 
lie  began  to  operate  in  1687,  with  an  apparatus,  the  character  of  which 
is  now  unknown,  upon  the  wreck  of  a  Spanish  galleon  lying  off  the  coast 
of  Hispaniola  ;  but  what  he  then  recovered  did  not  repay  the  outlay. 
Nothing  daunted,  he  determined  upon  trying  again,  and  assisted  with 
money  (though  most  usuriously)  by  the  Duke  of  Albemarle,  son  of  the 
well  known  General  Monk,  he  eventually,  but  with  much  difficulty, 
rescued  property  of  the  value  of  nearly  £800,000,  of  which  sum  he 
received  about  £20,000  for  his  own  share.  In  other  ventures  he  was 
equally  successful.  He  was  afterwards  knighted,  became  sheriff  of  New 
England,  and  founded  the  present  noble  family  represented  by  the  Mar- 
quis of  Normanby. 

With  the  publication  of  a  work  by  Pasch  at  Leipsig  in  1700  the  cen- 
tury closes.  His  plan  was  merely  an  alteration  of  others  that  had  pre- 
ceded, and  was  never  probably  tried  with  success. 
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The  celebrated  Dr.  Edmund  Halley,  Secretary  of  die  Royal  Society, 
paid  great  attention  to  the  subject  for  some  years,  and  from  his  continued 
experiments,  and  the  very  different  structure  of  his  machine,  he  was 
considered  as  the  inventor  of  the  diving  bell  ;  that  notion  has,  however, 
long  been  exploded. 

In  1716  he  read  his  paper  entitled  "  The  Art  of  Living  under  Water  " 
before  the  Royal  Society,  and  the  following  extract  conveys  his  views. 
He  says — 

When  there  has  been  occasion  to  continue  long  at  the  bottom,  some  have  contrived 
double  flexible  pipes  to  circulate  air  down  into  a  cavity,  enclosing  the  diver  with  armour, 
to  bear  off  this  pressure  of  the  water,  and  give  leave  to  his  breast  to  dilate  upon  inspira- 
tion, the  fresh  air  being  forced  down  by  one  of  the  pipes  with  bellows  or  otherwise,  and 
returning  by  the  other  of  them  not  unlike  an  artery  or  vein.  This  has  been  found  suffi- 
cient for  small  depths  not  exceeding  twelve  or  fifteen  feet,  but  when  the  depth  surpasses 
three  fathoms,  experience  teaches  us  that  this  method  becomes  impracticable  ;  for,  though 
the  pipes  and  the  rest  of  the  apparatus  may  be  contrived  to  perform  their  office  duly,  yet 
the  water,  its  weight  being  now  become  considerable,  does  so  closely  embrace  and  clasp 
the  limbs  that  are  bare  or  covered  with  flexible  covering,  that  it  obstructs  the  circulation 
of  the  blood,  and  presses  with  so  much  force  on  all  the  junctures  where  the  armour  is 
made  tight  with  leather  skins  or  such  like,  that  if  there  be  the  least  defect  in  any  of 
them  the  whole  engine  will  instantly  All  with  water,  endangering  the  life  of  the  man 
below. 

To  remedy  these  inconveniences  the  diving-bell  was  next  thought  of. 

He  then  describes  his  contrivance,  which  was  a  truncate  cone  of  wood, 
containing  60  cubic  feet  in  its  concavity,  the  diameter  at  the  top  being 
3  feet,  and  at  the  bottom  5  feet.  In  the  top  was  placed  a  strong  clear 
glass  to  give  light,  and  a  cock  to  let  out  the  air  that  had  been  breathed. 
The  machine  was  coated  with  lead  and  otherwise  weighted,  that  it  might 
sink  steadily  ;  when  below  it  was  supplied  with  air  by  two  barrels  of 
36  gallons  each,  which  were  alternately  lowered  and  raised,  full  and 
empty.  In  this  instrument  he  says  that  he  remained  without  inconve- 
nience, wholly  dressed,  with  all  his  clothes  on,  for  one  hour  and  a  half 
at  a  depth  of  10  fathoms. 

He  subsequently  conceived  a  method  by  which  the  diver  could  leave 
and  walk  about  some  distance.  This  he  also  described  to  the  Royal 
Society  in  1721.     He  says — 

I  bethought  myself  how  to  enable  the  diver  to  go  out  of  the  bell  to  a  considerable 
distance,  and  to  stay  a  sufficient  time  without  it,  with  full  freedom  to  act  as  occasion 

served I  procured  pipes  to  be  made  which  answered  ail  that  was  hoped  from 

them.  They  were  secured  against  the  pressure  of  the  water  by  a  spiral  brass  wire,  which 
kept  them  open  from  end  to  end. 

This  appears  to  have  been  an  adaptation  of  Hooke  s  apparatus,  or  of 
that  used  by  Colquhoun.  These  tubes,  of  which  the  diameter  of  the 
cavity  was  about  one-sixth  of  an  inch, 

were  coated  with  thin  glove-leather  curiously  sewed  on,  and  then  we  dipped  the  leather 
into  a  mixture  of  oil  and  beeswax  hot.  Then  we  drew  several  folds  of  sheep's  guts  over 
them,  which,  when  dry,  we  painted  with  a  good  coat  of  paint,  and  then  secured  the 
whole  with  another  coat  of  leather,  to  keep  them  from  fretting.  The  pipes,  of  which 
we  made  several,  were  about  40  feet  long,  the  size  of  half  an  inch  rope,  the  one  end 
thereof  being  fixed  in  the  bell,  and  the  other  fastened  to  a  cock,  which  opened  in  the  cap. 
.  „  .  .  The  diver,  therefore,  putting  on  his  cap,  and  coiling  his  pipe  on  his  arm,  like  a 
rope,  as  soon  as  he  is  discharged  from  the  bell  opens  a  cock  and  marches  on  the  bottom 
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of  the  sea,  seeing  that  the  coils  of  his  pipe  Me  clear  which  wrtes  aa  a*  guide  to  direct 
him  back  again!  Ac,  The  leaden  caps  were  made  to  weigh  half  a  hundred  weight, 
to  which  I  added  a  girdle  of  large  weights  of  lead,  of  about  the  same  weight  in  the 
whole,  to  be  worn  about  the  waist,  and  two  clogs  of  lead  for  the  feet  of  about  12lbs.  each. 

About  the  same  time  that  Dr.  Halley  read  his  first  paper  to  the  Royal 
Society,  in  1716,  a  person  named  John  Lethbridge,  of  Newton  Abbot, 
near  Exeter,  invented  a  machine  which  was  .made  under  his  directions 
"by  a  cooper  in  Stanhope  Street,  Clare  Market,  the  particulars  of  which 
he  published  about  thirty-three  years  afterwards  in  the  Gentleman's 
Magazine.     He  thus  describes  it : — 

It  is  made  "of  wainscot,  perfectly  round,  about  6  feet  in  length,  about  2f  feet  ia 
diameter  at  the  head,  and  about  18  inches  diameter  at  the  foot,  and  contains  about  30 
gallons,  tt  is  hooped  with  iron  hoops  without  and  within,  to  guard  against  pressure ; 
Si  ere  are  two  holes  for  the  arms,  and  a  glass  about  4  inches  diameter,  ana  1J  thick 
to  look  through,  which  is  fixed  in  the  bottom  part,  so  as  to  be  in  a  direct  line  with  the 
eye  ;  there  are  two  air-holes  upon  the  upper  part,  into  one  of  which  air  is  conveyed  by  s 
pair  of  bellows,  both  of  which  are  stopped  with  plugs  immediately  before  going  down  to 
the  bottom.  At  the  foot  there  is  a  hole  to  let  out  water  ;  sometimes  there  is  alarwe  rope 
fixed  to  the  back,  or  upper  part,  by  which  it  is  let  down,  and  there  is  a  line  called  the 
signal  line  by  which  the  people  above  are  directed  what  to  do,  and  there  is  fixed  a  piece 
of  timber  as  a  guard  for  the  glass.  I  go  in  with  my  feet  foremost,  and  when  my  arm* 
are  sot  through  the  holes,  then  my  head  is  put  on,  whieh  is  fattened  with  sarewe.  It 
requires  6  cwt.  to  sink  it,  and  taking  15  lbs.  from  it,  it  will  buoy  upon  the  surface  of  the 
water,  t  lie  straight  upon  my  breast  all  the  time  I  am  in  the  engine,  which  hath  many 
times  been  mote  than  0  hours,  being  frequently  refreshed  upon  the  surface  by  a  pair  ef 
bellows.  I  can  mote  it  about  12  feet  square  at  the  bottom,  where  I  hats  stayed  many 
times  84  minutes.  I  hate  been  10  fathoms  deep  many  hundred  times,  and  have  been  12 
fathoms,  but  with  great  difficulty. 

Another  claimant  appeared  nearly  at  the  same  time  in  the  person  of 
Nathaniel  Symons,  of  Harburton,  near  Totnes.  He  produced  a  diving 
machine  in  the  shape  of  a  boat,  in  which,  before  many  hundred  persons, 
he  sank  himself  in  the  river  Dart,  where  he  remained  three-quarters  of  an 
hour,  and  then  reappeared.  He  complains  with  evident  disappointment 
that,  "  though  a  great  number  of  gentlemen  of  worth  were  present,  he 
received  but  one  crown  piece  from  them  all.** 

In  1724  Jacob  Leupold,  of  Leipzig,  describes  an  apparatus  then  in 
vogue,  but  of  which  he  does  not  claim  the  invention.  Later  still,  Martin 
Triewald,  military  architect  to  Frederick,  King  of  Sweden,  greatly 
improved  upon  Halley's  invention,  by  making  a  machine  both  lighter 
and  less  expensive.  In  the  head  of  his  apparatus,  which  was  of  tinned 
copper,  and  which  was  managed  by  two  men,  he  used,  in  lieu  of  plain 
glass,  convex  lenses  to  admit  the  light.  He  published  the  particular*  at 
Stockholm*  in  1782,  and  the  description  was  subsequently  read  before  the 
Koyai  Society. 

About  1750  a  Mr.  Iiowe  invented  a  diving  machine  for  searching 
wrecks,  which  consisted  of  a  hollow  copper  vessel  of  sufficient  dimensions 
to  contain  the  body  of  a  man,  with  holes  at  the  sides  through  whioh  his 
arms  protruded.  At  the  end  of  the  "engine"  glasses  were  placed, 
through  which  he  could  see  the  objects  of  his  search.  The  diver  was 
lowered  by  a  rope,  and  could  remain  below  for  half-an-hour  without  any 
difficulty.  J 
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A  dating  but  unfortunate  attempt  to  use  a  submarine  vessel  was  made 
in  1774,  by  Mr.  Day,  in  Plymouth  8ound*  So  confident  was  he  of 
success,  that  he  had  a  small  ordinary  vessel  prepared  for  the  purpose 
according  to  his  directions,  and  at  the  time  appointed  for  making  the 
experiment,  all  being  ready,  he  sank  the  vessel  and  himself,  in  the 
presence  of  a  great  many  spectators,  but  he  never  rose  again. 

In  1775  Mr.  Spalding  brought  out  an  improvement  upon  both  Dr. 
Halley  and  TrieWald's  apparatus,  and  was  rewarded  by  the  Society  of 
Arts  with  twenty  guineas  ;  he  was  followed  by  Falrey,  who  rendered  it 
still  more  complete  and  more  applicable  to  the  required  purpose. 

About  the  same  time  (1775)  a  Mr.  Bushnell,  of  Connecticut, 
endeavoured  to  realise  the  projeot  of  Bishop  Wilklns,  and  with  the 
apparatus  he  constructed  he  offered  the  newly  formed  Republican 
Government  of  America  to  destroy  the  British  shipping  then  lying  in 
their  different  harbours  and  rivers  j  but,  although  he  found  it  quite 
practicable  to  travel  under  water,  he  did  not  succeed  in  the  rest  of  his 
design.  His  machine  had  a  resemblance  to  two  upper  tortoise  shells  of 
equal  size  joined  together,  and  it  was  capable  of  holding  the  operator 
frith  sufficient  air  to  support  him  for  thirty  minutes.  He  could  swim  so 
close  to  the  surface  of  the  water  as  to  approach  unperceived  very  near 
any  ship  during  the  night.  He  could  sink  quickly  at  any  depth  he  pleased) 
could  rise  to  die  surface  for  fresh  air,  and  descend  again  at  pleasure,  as 
described  in  his  publication  of  1787. 

This  scheme  was  resuscitated  in  1822  by  Mr.  Samuel  Colt,  who 
proposed  to  the  Government  of  the  United  States  to  construct  a  machine 
which  would  effectually  realise  all  that  Bushnell  had  suggested.  In  order 
to  test  its  utility,  the  Secretary  of  the  Navy  was  instructed  to  render 
Mr.  Colt  every  assistance  and  facility*  and  to  appropriate  15,000  dollars 
for  the  purpose.  A  vessel  was  actually  destroyed  at  some  distance  from 
the  shore,  but  the  means  employed  were  not  made  public 

Benjamin  Martin,  originally  a  plough-boy  in  Surrey,  but  afterwards  * 
a  celebrated  optician  and  globe  manufacturer  in  Fleet  Street,  published 
in  1778  a  description  of  his  diving  apparatus.  It  consisted  of  strong 
leather,  so  prepared  that  no  air  Could  pass  through  it,  fitted  to  his  arms  and 
legs,  and  had  a  glass  window  in  the  front  part.  This  apparatus  held  half 
a  hogshead  of  air,  and  when  dressed  in  it  he  could  walk  on  the  ground  at 
the  bottom  of  the  sea,  or  enter  the  cabin  of  a  submerged  ship  and  take 
out  any  valuables.  He  appears  to  have  used  this  apparatus  rather 
successfully.  In  his  work  he  speaks  of  a  machine  for  the  same  purpose 
by  a  gentleman  in  Devonshire:  it  is  presumed  that  he  alludes  to  L^th- 
bridge's -apparatus  previously  described. 

Smeaton,  in  1779,  first  employed  the  diving  bell  for  civil  engineering 
operations  ;  it  was  used  in  repairing  the  bridge  at  Hexham,  in  North- 
umberland. The  apparatus  was  an  oblong  wooden  box,  4  feet  high, 
2  feet  wide,  and  8  feet  6  inches  long.  It  was  supplied  with  air  by  a 
pump  fixed  on  the  top.    He  afterwards  constructed  an  improved  ap- 

fmratus,  of  which  he  made  Use  in  the  construction  of  Ramsgate  Harbour, 
n  1778.  Mr.  Rennie  subsequently  made  great  improvements  in  it, 
adapted  it  to  local  circumstances,  and  extensively  used  it  at  the  works  of 
Howth  Harbour,  near  Dublin. 
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The  apparatus  designed  by  Mr.  Kleingert,  of  Breelau,  was  first  de- 
scribed in  a  pamphlet  published  in  1798.  The  harness,  or  armour,  was 
made  of  strong  tin  plate,  in  the  form  of  a  cylinder,  which  inclosed  the 
diver's  head  and  body ;  it  consisted  of  two  parts,  that  he  might  easily  get 
it  on.  Besides  this,  he  had  a  jacket  with  short  sleeves,  and  a  pair  of 
drawers  of  strong  leather,  water-tight,  and  joined  by  brass  hoops  round 
the  metal  on  the  outside,  so  that  he  was  relieved  from  pressure  on  all 
parts  except  the  legs  and  arms.  With  this  apparatus,  on  the  24th  of 
June,  1798,  a  man  named  Joachim  under  his  direction,  and  before  many 
spectators,  dived  and  sawed  through  the  trunk  of  a  large  tree  at  the 
bottom  of  the  river  Oder,  near  Breelau. 

At  this  time  there  were  many  projects  of  anakgous  character,  but  nooe 
particularly  worth  notice,  except  that  by  Robert  Fulton,  who  first  intro- 
duced steam  navigation  on  the  rivers  of  America.  At  the  close  of  the 
last  century  he  made  a  submarine  boat  or  chest,  which  he  exhibited  under 
the  patronage  and  at  the  expense  of 4  the  French  Government  on  the 
Seine,  at  Havre  and  Rouen,  and  afterwards  at  New  York  and  other  places 
in  America. 

In  the  year  1786,  Messrs.  John  and  William  Braithwaite  were  engaged 
in  recovering  the  guns  from  the  floating  batteries  which  were  sunk  off 
Gibraltar ;  and  they  presented  eight  pieces  of  fine  Spanish  ordnance  to 
the  Emperor  of  Morocco.  In  the  year  1789  and  1790,  they  successfully 
searched  for  and  recovered  all  the  dollars  and  a  large  quantity  of  tin  and 
lead  from  on  board  the  Hartwell  East  Indiaman,  lost  off  Bonavista,  Cape 
de  Verd  Islands.  This  was  accomplished,  in  depths  varying  from  5  to  7 
fathoms,  by  means  of  Mr.  John  Braithwaite's  diving  machine.  On  their 
return  from  Bonavista,  they  negotiated  with  the  Government  to  com- 
mence operations  on  the  Royal  George,  and  they  made  all  the  necessary 
preparations.  But,  although  the  ship  ostensibly  belonged  to  the  Admi- 
ralty, its  guns  were  claimed  by  the  Ordnance ;  hence  difficulties  arose 
between  the  Government  departments,  which  induced  Messrs.  Braith- 
waite to  relinquish  their  designs.  From  the  wreck  of  the  ship  Earl  of 
Abergavenny,  outward-bound  East  Indiaman,  of  1,800  tons  burthen,  they 
succeeded  in  recovering  nearly  all  the  cargo,  and  £75,000  in  dollars. 
This  vessel  was  lost  in  1805,  and  after  having  laid  under  10  fathoms 
water  for  16  months,  during  which  time  many  unsuccessful  experiments 
were  made  by  Mr.  Tucker,  Mr.  John  Braithwaite,  by  means  of  his  pecu- 
liar diving  machine  (but  which  was  not  a  diving  bell),  succeeded  in 
raising  the  ship  and  cargo,  amounting  m  value  to  many  thousands*  of 
pounds.  By  this  apparatus  he  was  enabled  to  remain  under  water  eight 
or  ten  hours  at  a  time,  and  to  conduct  the  various  operations  which  were 
effected  by  machinery  exclusively  his  own,  and  by  the  aid  of  gunpowder. 
The  diving  machine  which  he  employed  is  now  the  property  of  his  son, 
Mr.  John  Braithwaite  (M.  Inst.  C.E.),  who,  with  his  brother,  was  present 
on  several  occasions  to  witness  the  operations. 

The  Plymouth  Breakwater,  for  which  many  plans  had  been  suggested, 
was  commenced  on  the  12th  of  August,  1812,  the  first  stones  being 
deposited  with  much  ceremony.  In  the  progress  of  a  work  of  such 
magnitude,  extending  over  many  years,  and  which,  in  fact,  is  scarcely  yet 
completed,  this   mode  of  working  below   has  been  found  of  essential 
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service,  and  has  been  adopted  wherever  it  has  been  necessary  to  have 
firm  and  substantial  masonry  constructed  under  water.  At  the  works 
for  the  harbours  of  refuge  at  Dover  and  at  Alderney  it  is  extensively 
used  by  Mr.  Walker. 

But  perhaps  one  of  the  most  striking  uses  to  which  it  has  ever  been 
applied  was  in  the  demolition  of  the  wreck  of  the  ill-fated  Royal 
George,  sunk  off  Spithead,  in  August,  1782.  In  less  than  a  month  after 
the  accident  several  proposals  were  made  for  weighing  her,  and  the  pro- 
position of  Mr.  Traoey  was  selected  from  those  of  118  candidates.  It 
was  no  easy  undertaking,  considering  that  the  weight  of  the  guns,  stores, 
&c,  on  board,  amounted  to  1,081  tons,  and  that  she  had  sunk  18  feet 
into  a  bed  of  silt,  or  blue  clay.  After  a  trial  of  three  seasons,  and  an 
expense  of  £12,000,  borne  between  the  Government  and  Mr.  Tracey,  the 
project  was  abandoned.  Thus  matters  rested  until  June,  1817,  when 
Mr.  Anceil,  of  the  Portsmouth  Dockyard,  went  down  in  a  diving  bell 
and  surveyed  the  wreck,  as  far  as  was  practicable,  in  a  depth  of  water 
of  10  fathoms.  Another  respite  of  17  years  then  took  place.  In  the 
meantime,  Mr.  Deane,  with  an  apparatus  which  was  originally  intended 
for  the  recovery  of  property  from  houses  or  factories  while  on  fire,  but 
which,  having  failed  to  obtain  the  patronage  of  the  insurance  offices,  he 
applied  to  diving  purposes,  succeeded,  in  1828,  in  clearing  the  wreck  of 
the  Carnbrae  Castle,  Indiaman,  lost  at  the  back  of  the  Isle  of  Wight.  He 
also  operated  upon  the  wreck  of  Her  Majesty's  ship  Boyne,  burnt,  at 
the  latter  part  of  last  century,  off  South  Sea  Castle.  He  then  offered  to 
remove  the  wreck  of  the  Royal  George,  and  after  some  delay  received 
permission  to  make  the  attempt.  In  1834-5*6,  having  had  more  perfect 
apparatus  made  under  his  directions  by  Siebe,  he  was  enabled  to  bring 
up  28  guns  (of  which  21  were  of  brass,  and  in  good  preservation),  and 
also  some  other  portions  of  the  wreck. 

His  task  being  so  far  complete,  he  attempted,  with  success,  to  bring  up 
the  guns  of  the  Mary  Rose,  which  was  lying  not  far  from  the  other 
wreck.  This  vessel  had  been  submerged  for  nearly  300  years,  as  she 
went  down  in  July  1545,  and  its  situation  was  only  discovered  in  1836 
by  some  fishermen,  whose  nets  had  sustained  injury  from  something  pro- 
truding from  the  bottom  of  the  sea.  In  1836  he  succeeded  in  raising 
twenty-five  guns,  five  of  which  were  of  brass,  and  the  other  twenty  of 
wrought  iron.  The  brass  guns  bore  date  1535,  and  the  maker's  names 
were  Robert  and  John  Owyn.  The  other  guns  were  of  peculiar  con- 
struction, being  manufactured  of  wrought  iron  bars,  secured  by  thirty- 
three  hoops  ;*  besides  these,  he  brought  up  some  iron  and  many  granite 
shot,  eight  ancient  bows,*  a  number  of  miscellaneous  articles,  and  part  of 
the  oak  mainmast ;  the  latter  still  in  good  preservation. 

In  1839  the  operations  upon  the  Royal  George  were  resumed  under 
the  direction  of  Colonel  (now  Lieutenant-General  Sir  C.  W.)  Pasley.  It 
was  determined,  if  possible,  to  clear  the  roadstead,  although,  at  one  time, 
doubts  were  entertained  of  the  propriety  of  attempting  it,  unless  it  could 
be  done  so  effectually  as  to  entirely  free  the  bank  from  all  debris.  The 
destruction  of  the  remains  by  gunpowder  having  been  resolved  upon, 
cylinders  were  prepared,  and  being  heavily  charged,  the  first  explosion 

*  One  of  these  guns,  and  a  long  bow,  are  in  the  Museum  of  the  Institution.— Ed, 
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was  reserved  for  and  took  place  on  the  29th  of  August,  1839,  that  being 
the  fifty  seventh  anniversary  of  the  melancholy  event.  On  the  20th  of 
September,  a  charge  of  260lbs.  of  powder  was  fired  by  the  voltaic  bat- 
tery ;  and  this  is  supposed  to  have  been  the  first  public  practical  adapta- 
tion of  such  means,  although  the  applicability  of  the  voltaic  battery  for 
Such  purposes  had  oeen  previously  demonstrated  by  Mr.  J.  Bethell  (Assoc 
Inst.  O.K.)  on  the  24th  of  April,  1888,  at  the  Institution  of  Civil  Engi- 
neers. The  efleot  was  Instantaneous,  highly  satisfactory,  and  grand 
beyond  description.  The  surface  of  the  water  was  immediately  covered 
with  dead  fish  and  with  fragments  of  all  descriptions,  curiously  covered 
with  seaweeds,  and  of  richly  tinted  colours.  During  the  season  were 
recovered,  among  other  things,  five  brass  guns  weighing  26,0721bs.  (the 
value  of  which,  as  old  metal,  was  estimated  at  £1,000),  and  seven  iron 
guns. 

In  1840  the  Colonel  again  resumed  operations,  and  with  the  same 
success ;  having  an  able  assistant,  as  a  diver,  in  Mr.  George  Hall,  of 
Whitstable,  with  about  eighty  men,  including  Sappers  and  Miners. 
The  apparatus  employed  was  manufactured  by  Siebe,  by  whom  several 
alterations,  at  Deane's  suggestion,  had  been  made  in  that  previously 
Used. 

By  the  end  of  1841  much  valuable  timber  was  rescued  ;  indeed,  be- 
teen  the  months  of  May  and  November  in  that  year,  not  less  than  18,600 
feet,  or  372  loads  of  timber  were  brought  up,  and,  being  afterwards  sold 
by  public  auction,  great  quantities  were  preserved  as  relics. 

The  season  of  1842  was  quite  as  satisfactory  as  those  preceding,  and 
in  that  of  1848,  the  harbour  was  finally  cleared  of  all  obstruction.  The 
Consumption  of  gunpowder  during  the  operations  was  62,963  pound*, 
and  there  were  recovered  no  less  than  581  cwt.  2  qrs.  141bs.  of  various 
sorts  of  metal  (exclusive  of  86  guns),  and  69,000  cubic  feet  of  timber. 

It  may  be  remarked,  as  somewhat  curious,  that  of  all  the  money  which 
must  have  been  on  board  at  the  time  of  the  catastrophe,  when  1,200 
persons  went  down,  only  two  guineas  were  found.  It  is,  moreover,  satis- 
factory to  know,  that  during  the  works  no  accident  occurred,  attended 
with  loss  of  life  or  limb,  although  there  were  three  or  four  narrow  escapee. 
But  perhaps  the  most  singular  incident  is,  that  an  actual  fight  took  place 
below  between  two  divers  fbr  the  possession  of  some  portion  of  the 
Wreck  claimed  by  both  ;  in  the  scuffle  the  glasses  of  one  helmet  were 
broken,  and  the  diver  was  nearly  drowned  before  he  could  be  rescued. 
Such  an  accident  is  now,  in  my  apparatus,  effectually  provided  against 
by  helmet  slides. 

The  operations  against  the  wreck  in  question  also  resulted  in  great 
benefit  to  the  practice  of  diving,  the  applicability  of  the  apparatus  having 
been  tested  in  every  possible  manner.  Many  of  the  dappers  and  Miners, 
both  of  the  regular  Army  and  of  the  East  India  Company,  were  fully 
initiated  in  the  use  of  diving  apparatus,  and  sailors  from  different  vessels 
were  also  trained  so  as  to  be  useful  in  eases  of  emergency. 

In  France  there  had  been  many  efforts  towards  establishing  the  prac- 
ticability of  submarine  boats,  but  the  great  difficulty  was  how  to  supply 
air  to  the  men  employed.  Dr.  Payerne  however  felt  convinced,  that  it 
was  practicable,  by  chemical  means,  to  restore  the  purity  of  the  air  under 
water,  without  communication  with  the  atmosphere.    This  experiment 
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was  first  tried  in  England  at  the  Polytechnic  Institution,  and  was  then 
repeated  with  success  at  Spithead. 

On  the  latter  occasion  the  bell  was  accompanied  by  four  cylinders,  each 
four  feet  long  and  twelve  inches  in  diameter,  containing  condensed  air, 
which  was  forced  into  them  by  an  air  pump,  and  allowed,  when  required, 
to  flow  into  the  bell  by  turning  a  cock*  Another  experiment  was  made 
without  cylinders  ;  the  end  of  one  of  the  diver's  air  pipes  was  conducted 
into  the  bell,  and  air  was  forced  through  it  by  one  of  the  small  pumps 
ordinarily  Used  for  supplying  air  to  a  helmet  diver.  The  water  was  kept 
out  of  the  bell  as  well  as  under  the  ordinary  system,  and  the  respired 
sir  was  renewed  in  a  perfectly  satisfactory  manner.  The  result  was 
approved  by  Lieutenant-General  Sir  0.  W.  Paeley  and  other  scientific 
men,  the  air  for  respiration  being  perfectly  good,  and  the  whole  apparatus 
for  purifying  it  so  compact  and  simple  that  it  could  be  contained  in  a  case 
not  larger  than  a  common  portable  desk,  and  it  could  be  used  without 
any  trouble. 

The  helmet  diving  apparatus  has  now  become  of  comparatively  com- 
mon use,  for  the  repair  of  look  gates  and  other  works  under  water.  In 
the  building  of  almost  all  docks,  bridges,  &c.  of  any  extent,  it  is  in  con- 
stant use  5  and  in  examining  accidents  occurring  to  vessels,  and  more 
especially  to  the  shafts  of  screw  propellers,  to  rudders,  <feo.,  it  has  been 
very  useful.  It  has  been  so  constantly  exhibited  at  the  Polytechnic  Insti- 
tution and  at  the  Panopticon,  that  it  has  become  familiar  to  all* 

Besides  the  various  alterations  and  improvements  already  mentioned, 
there  have  been  many  others  that  deserve  notice. 

In  1886  Mr.  J.  Bethell  introduced  several  important  improvements  in 
the  form  and  use  of  diving  apparatus. 

In  1886  Mr.  William  Bush,  of  Bishopsgate,  claimed  the  introduction  of 
air  pumps  into  diving  bells,  instead  of  pumping  air  down  from  above  J 
the  application  of  a  pump  to  diving  dresses,  whereby  the  diver  might 
supply  himself  with  air  from  above,  and  the  use  of  an  air  belt,  combined 
with  a  diving  dress,  to  facilitate  the  diver  in  rising  and  sinking.  He  also 
applied  a  compass  to  the  helmet  of  the  dress,  in  order  that  the  diver 
might  ascertain  his  position  when  below  the  water. 

In  1886  Mr.  Fraser  made  an  improved  escape  valve  and  other  additions 
to  the  dress. 

In  1888  Mr.  Thornthwaite,  of  Hoxton,  produced  a  diving  belt,  for  which 
he  was  rewarded  with  a  silver  medal  by  the  Society  of  Arts,  and  his 
invention  was  ordered  to  be  placed  in  their  repository.  His  instrument 
consisted  of  a  belt  of  India  rubber  cloth,  to  whioh  was  attached  a  small 
strong  copper  vessel  ;  into  this,  air  was  forced  by  a  condensing  pump,  until 
it  had  a  pressure  of  between  thirty  and  forty  atmospheres.  The  belt 
being  put  on  in  a  collapsed  state,  did  not  give  any  buoyancy,  nor  impede 
the  diver  in  his  descent.  If  he  desired  to  rise,  he  opened  a  valve,  by 
which  the  condensed  air  escaped  from  the  metal  vessel  into  the  belt,  and 
by  its  expansion  enabled  him  to  rise  to  the  surface. 

In  the  ordinary  apparatus  and  helmet  great  alterations  have  been 
effected  from  time  to  time  by  the  various  makers.  The  improvements 
introduced  by  Mr.  E.  Heinke  and  the  author,  some  of  which  are  shown 
in  figures  1,  2,  and  8,  are  based  upon  long  experience  of  the.  defects  corn- 
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plained  of  in  ordinary  apparatus.  The  submarine  dress,  as  manufactured 
at  that  period,  was  exhibited  at  the  Great  Exhibition  in  Hyde  Park,  in 
1851,  and  obtained  the  award  of  a  medal ;  since  that  time  several 
additional  improvements  have  been  made,  and  so  nearly  perfect  may  the 
apparatus  be  now  considered,  that  there  are  few  persons  who  would 
hesitate  to  go  down  in  the  dress  after  once  seeing  it  used. 

Among  the  most  prominent  of  the  improvements,  is  that  of  the  eye- 
frame,  to  which  is  affixed  a  brass  slide,  so  contrived  that  in  case  of 
accident  to  the  glass  the  diver  can  immediately  close  it,  and  thus  save 
himself  from  drowning.  A  double  valve  fixed  in  the  front  of  the  gorget 
enables  the  diver  to  descend  and  rise  at  pleasure,  with  the  whole  of  his 
gear,  which  weighs  upwards  of  2001bs ;  in  fact  it  places  the  whole 
apparatus  completely  under  his  control,  and  protects  him  in  case  of  any- 
thing happening  to  the  air  hose,  as  by  its  means  a  sufficient  quantity  of 
air,  to  support  respiration  for  ten  minutes,  can  be  contained  in  the  helmet 
and  dress,  thus  giving  time  to  ascend,  even  from  a  very  great  depth.  The 
connecting  joints  are  now  so  manufactured  that  they  can  scarcely  be 
broken,  as  they  will  resist  the  most  powerful  pressure,  in  consequence  of 
having  a  double  safety  cap  affixed. 

The  new  vulcanized  band  completely  excludes  the  water  from  the  dress, 
and  enables  it  to  fit  more  easily  and  with  greater  comfort  to  the  wearer. 
The  signal  dial  makes  the  wants  of  the  diver  known  to  those  above, 
instantly  and  correctly,  and,  in  fact,  renders  the  apparatus  nearly  complete 
for  the  most  difficult  undertakings. 

A  woodcut  is  subjoined,  showing  a  section  and  elevation  of  one  of 
Heinke's  helmets,  as  also  a  sectional  view  of  the  valve.  Fig.  1  shows  a 
front  elevation  of  the  helmet  itself.  It  will  be  seen  from  this  that  the 
openings  are  also  provided  (as  an  extra  safety-guard)  with  segmental 
plates,  so  that,  by  turning  either  disc  round  by  means  of  the  buttons  which 
project  from  the  circumference,  the  openings  can  be  closed  instantaneously. 
The  regulating  or  safety-valve  is  seen  in  front  of  the  helmet,  just  below 
the  joint  indicated  by  the  letter  A,  which  joint  enables  the  whole  top  of 
the  helmet  to  be  taken  off  at  pleasure.  Fig.  2  shows  a  section  through  the 
head-piece,  exhibiting  the  pipe  at  the  back,  through  which  the  air  is  fed 
down  the  valve  for  safety  in  the  event  of  the  bursting  of  a  feed  pipe. 
From  the  orifice  will  be  seen  the  tubes,  extending  over  the  upper  internal 
surface  of  the  helmet,  for  leading  the  stream  of  air  over  the  glasses;  and 
again  below,  and  marked  by  the  letter  B,  will  be  seen  the  safety-valve 
before-mentioned,  which  can  be  opened  or  shut  at  pleasure  by  the  diver. 
This  valve  is  shown  in  section  on  a  larger  scale  in  Fig.  8.  It  will  there 
be  seen  that  an  ordinary  valve,  which  is  held  in  place  upon  its  seat  by 
means  of  a  spiral  spring,  is  covered  with  a  cap  perforated  on  the  top,  so  as 
to  allow  of  the  escape  of  such  air  as  passes,  but  so  fitted  as  to  turn  upon 
the  outside  of  the  valve-box  or  seat  at  pleasure ;  this  is  provided  with  a 
long  slotted  hole,  which  runs  some  distance  around  its  circumference,  and 
the  lower  part  of  the  valve-seat  or  box  is  provided  with  a  similar  slot. 
From  this  description  it  will  be  apparent  that  the  cap  can  be  turned,  so  as 
either  to  let  the  two  holes  be  in  one,  and  thus  open  to  allow  of  the  escape 
of  the  air,  or  be  closed,  should  it  be  desired;  by  this  simple  contrivance 
the  diver  can  regulate  the  egress  of  the  air,  and  so,  the  extent  of  the  supply, 
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to  the  greatest  nicety,  Figs.  4  and  5  show  a  side  elevation  and 
longitudinal  section  of  my  lamp,  which,  it  will  be  notioed,  possesses  the 
following  peculiarities  and  advantages.  The  amount  of  air  whlbh  ii  sup- 
plied through  the  pine  A,  Figr  4,  can  be  regulated  by  means  of  the  tap; 
the  air  thus  admitted  flows  into  the  external  ring  or  oaee.  which  is  sfeesra 
by  the  letters  BB  in  the  sectional  elevation,  Fig.  5;  it  then  finds  ill  wsj 
through  the  perforated  plate  C  0,  at  the  bottom  of  the  ring,  into  the  ress> 
tacle  l>  P,  and  thence  through  the  strainer  E  into  the  lamp  itself,  for  tfe 
support  of  combustion,  The  burner  itself  is  of  the  form  commonly  oalW 
Argand,  and  supplied  with  oil  or  gas  from  the  ring  F,  which  if  made  open, 
so  as  to  allow  of  the  light  from  the  lamp  being  thrown  down  from  the 
reflector  G,  through  the  lense  H,  so  that  by  this  means  the  bottom  siuftce 
of  the  sea  can  be  examined  without  removing  the  lamp  from  its  upright 
position,  The  lamp  is  also  provided  with  two  side  lenses  1 1 J  or  three  can 
be  used  if  required.  The  upper  cap  is  fitted  with  an  internal  cone,  which 
is  connected  with  a  pipe  leading  to  the  surface  of  the  water  for  the  escape 
of  the  products  of  combustion*  This  lamp  gives  a  brilliant  light,  and  the 
air  supplied  percolating  through  the  lower  ring  enables  it  to  burn  steadily) 
a  matter  of  considerable  importance  in  such  cases. 

In  1855  a  number  of  interesting  trials  took  place  with  my  apparatus 
in  various  places.  The  experiments  which  were  conducted  at  Portsmouth, 
in  the  month  of  June,  in  the  presence  of  the  Admiral  Superintendent  and 
Dockyard  officers,  gave  great  satisfaction ;  the  diver  remaining  below,  half 
an  hour  at  a  time,  in  a  depth  of  water  of  3  £  fathoms.  At  Chatham  dock- 
yard, in  October,  a  similar  trial  took  place,  in  the  presence  of  the  Captain 
Superintendent  and  several  gentlemen  connected  with  the  establishment, 
as  well  as  many  officers  of  the  corps  of  Royal  Engineers  and  others,  who 
all  expressed  tneir  gratification  at  the  result  of  the  experiment. 

At  Paris  it  was  tested  on  the  Seine,  by  command  of  the  French  Govern- 
ment, and  in  the  presence  of  Prince  Napoleon,  a  large  number  of  military 
and  other  engineers,  the  Commissioner-in-Chief,  3ie  Secretary  of  the 
Exhibition,  and  the  members  of  the  International  Jury,  On  that  occasion 
five  kinds  of  diving  dresses  were  tried  (of  which  three  were  English  and 
two  were  French)  in  every  variety  of  situation.  The  apparatus  which 
was  attended  with  the  most  succesful  results,  and  which  it  was  decided 
possessed  the  greatest  facilities,  was  that  exhibited  by  myself.  The 
diver,  without  any  assistance,  raised  himself  to  the  surface  by  partly 
closing  the  valve  in  the  breastplate  of  the  helmet;  the  compressed  air  thus 
filled  the  waterproof  drew,  and  brought  him  up#  When  he  wished  to 
descend  he  had  only  to  turn  on  the  air  valve. 

In  order  to  test  the  alertness  of  the  divers  twelve  small  rings  were 
thrown  into  the  river;  of  these  my  diver  picked  up  ten,  and  the  other 
two  were  not  found  by  any  of  the  divers.  Again,  at  the  request  of  Prince 
Napoleon,  he  went  down  with  a  helmet,  the  glass  of  which  had  been 
accidentally  broken  at  the  Westminster  Bridge  works,  and  which,  of  oourse, 
admitted  water;  he  immediately  closed  the  safety  valve  as  directed,  and 
remained  under  water  half  an  hour,  before  coming  to  the  surface,  The 
under-clothing  was  then  examined,  and  was  found  to  be  perfeotiy  dry* 
The  divers  representing  the  other  makers  were  then  requested  to  submit 
their  apparatus  to  the  same  test,  but  they  all  declined.     The  French 
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exhibitor,  M,  Ernoux,  at  once  and  in  the  mo»t  handsome  manner  acknow- 
ledged the  superiority  of  Messrs,  Heinke's  apparatus,  stating  that  he 
considered  it  really  perfect. 

At  the  close  of  the  Paris  Industrial  Exhibition,  a  first-class  medal  waa 
awarded  for  the  apparatus,  which  was  transferred  to  the  Crystal  Palace  at 
Sydenham. 

Mr*  Pepper  said,  as  far  as  he  had  examined  the  lamp  he  should  say  it 
was  a  very  valuable  and  practical  instrument.  At  the  Polytechnic 
Institution  he  was  most  anxious  to  illuminate  the  operations  of  divers. 
The  ancients  had  a  great  idea  of  a  lamp  which  was  to  illuminate  their 
tombs  for  ever;  but  they  seemed  to  have  lost  sight  of  the  principles  which 
Mr.  Heinke  had  carried  out  in  bis  lamp*  Suppose  a  lamp  shut  up  in  a 
subterranean  place,  supplied  with  fuel  to  burn  for  a  long  time,  it  must  be 
extinguished  by  the  carbonic  acid  gas.  Now  Mr.  Heinke  provided  for 
that  by  forcing  in  a  constant  supply  of  fresh  air.  Again,  the  ancients  had 
to  provide  a  material  which  would  burn  for  ever,  but  Mr.  Heinke 
provided  a  lamp  which  anybody  could  trim  and  use  at  pleasure.  He  had 
himself  tried  to  apply  the  oxy-hydrogen  light  for  submarine  purposes.  It 
was  provided  with  a  double  cylinder  of  glass,  and  answered  remarkably 
well  in  his  hands.  It  was  then  placed  in  the  hands  of  attendants,  and 
they  soon  afterwards  reported  to  him  that  they  had  had  a  dreadful 
accident,  and  that  the  lamp  was  blown  out.  The  next  light  he  tried  was  the 
electric  light  of  M.  Du  Boscy,  of  France.  While  that  gentleman  remained 
in  England  to  superintend  the  operations,  the  lamp  answered  remarkably 
well,  but  the  gentlemen  in  whose  charge  it  was  left  were  unable  to  carry  ' 
them  out.  These  two  lamps  were  accordingly  put  aside.  Now,  if  they 
were  provided  with  this  simple  apparatus  of  Mr.  Heinke,  which  was  pro- 
vided with  common  oil,  and  when  let  down  into  the  water  supplied  with 
fresh  air,  he  was  sure  it  would  answer  remarkably  well. 

Captain  Nolloth  reminded  Mr.  Heinke  of  the  submarine  operations  of 
Captain  Dickenson,  who  recovered  nearly  a  whole  cargo  of  dollars.  The 
ship's  tanks  were  ingeniously  converted  into  divingbells,  and  with  these 
Captain  Dickenson  carried  out  his  operations. 

Mr.  Heinke  said  the  lamp  had  been  extensively  used  at  Westminster 
bridge.  The  water  there  being  thick,  they  could  only  see  about  eighteen 
inches  or  two  feet,  but  it  enabled  the  engineer  to  examine  the  granite,  and 
to  see  if  the  divers  had  done  their  work  in  a  proper  manner.  At  Dovor, 
the  water  not  being  so  thick,  but  of  a  light,  milky  hue,  caused  by  the 
admixture  of  chalk,  they  could  see  nine  or  ten  feet  all  around.  It  was  of 
great  assistance,  and  was  used  extensively.  The  same  with  the  diving 
apparatus,  which  was  superior  to  the  diving  bell  to  this  extent,  that  a 
diver  could  lay  eight  large  blocks  of  stone,  each  block  weighing  about  7 
tons,  in  four  hours,  whereas  with  the  diving  bell  he  could  only  lay  5  at  the 
most. 

The  Chairman  asked  Mr.  Heinke  if  he  had  seen  any  of  the  tubes  used 
with  a  glass  end  to  them,  for  seeing  under  water. 

Mr.  Heinke  said  he  had  not.  He  thought  Mr.  Bethell  had  a  kind  of 
funnel  which  he  dipped  in  the  water  to  a  certain  extent.  Where  the 
water  was  not  very  thick  it  would  answer,  but  at  Westminster  bridge  it 
would  be  impossible  to  use  it.     The  engineer  in  charge  of  the  works,  Mr. 
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Harris,  made  a  point  of  going  down  every  day  to  see  if  the  divers  had 
done  their  work  properly.  His  apparatus  had  been  in  use  these  fair 
years  and  a  half,  and  all  the  under-water  work  had  been  done  by  means 
of  it,  without  a  single  accident 

The  Chairman  asked  whether  the  machinery  for  the  diving  apparatus 
was  not  less  than  that  required  for  the  diving  bell. 

Mr.  Heinke  replied  it  was.  He  recommended  that  every  ship  of  war 
should  be  provided  with  one  of  his  apparatus. 

The  Chairman  asked  what  was  the  expense  ? 

Mr.  Heinke  replied,  with  all  the  improvements  it  would  cost  abwi 
£140,  and  that  the  diving  apparatus  would  cost  about  £7  per  week  for 
working  expenses,  whilst  the  diving  bell  would  cost  from  ^618  to  £22. 

The  Chairman  moved  a  vote  of  thanks  to  Mr.  Heinke  for  his  com- 
munication. It  was  a  very  important  one.  The  simplicity  of  the  lamp 
must  make  it  succeed ;  there  was  nothing  complicated  about  it.  Deane'i 
apparatus  was  likely  to  get  out  of  order.  He  saw  a  case  at  the  Cape 
where  they  wanted  to  use  it  but  could  not. 
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General  H.R.H.  THE  COMMANDER-IN-CHIEF  in  the  Chair. 


THE  MILITARY  CHARACTER  OF  GENERAL  SIR 
CHARLES  J.  NAPIER,  G.C.B. 

By  Col.  Macdougall,  Commandant,  Staff  College. 

The  life  of  Sir  Charles  James  Napier,  which  forms  the  subject  of  this 
address,  was  so  full  of  strange  perils  and  marvellous  escapes,  so  illustrated 
by  greatness  of  soul  and  greatness  of  action,  that  it  would  almost  seem  more 
properly  to  belong  to  the  age  of  romance ;  and  I  must  bespeak  the  indul- 
gence of  my  hearers  on  account  of  the  inability  I  feel  to  do  justice  to  a 
subject  of  so  much  interest  in  the  limited  time  at  my  command. 

Truly  is  it  said  of  Sir  C.  Napier  by  his  biographer,  that  "  His  is  the 
story  of  a  man  who  never  tarnished  his  reputation  by  a  shameful  deed ;  of 
one  who  subdued  distant  nations  by  his  valour,  and  then  governed  them  so 
w;a~iy,  that  English  rule  was  reverenced  and  loved  where  before  it  had  been 
feared  and  execrated." 

It  will  be  my  endeavour  in  this  address  to  show,  imperfectly  it  must  be, 
that  in  these  words  there  is  no  exaggeration. 

Passing  over  his  childhood  and  youth,  which  yet  abound  in  strangely 
interesting  incidents,  it  was  not  till  he  was  a  Major  in  the  50th,  which 
regiment  he  commanded  in  the  action,  that  he  first  saw  war  in  earnest  at 

VOL.  IV.  K 


Digitized  by  LjOOQIC 


122  THE  MILITARY  CHARACTER 

Corunna.  I  do  not  believe  there  exists  a  more  graphic  description  of  ex- 
citing and  terrible  events,  than  the  record  he  has  left  of  his  personal  share 
in  that  battle. 

I  can  only  regret  that  time  does  not  admit  of  my  reading  the  narrative  as 
set  down  in  his  journal,  for,  although  desperately  wounded — his  anile 
broken  by  a  bullet — stabbed  in  the  back — and  engaged  in  a  struggle  for  bis 
life  against  numerous  enemies,  during  which  he  received  another  severe 
wound  from  a  sabre  cut  on  his  bare  head— he  was  yet  able  to  observe  and 
to  record  the  minute  events  of  the  day  with  a  simplicity,  a  force,  and  a  self* 
evident  accuracy,  which  under  the  circumstances  are  truly  astonishing. 

Made  prisoner  at  Corunna  and  released  by  the  generosity  of  Marshal 
Soult,  for  which  good  deed  the  whole  Napier  family  during  their  lives 
cherished  towards  the  Marshal  the  wannest  gratitude, — Major  Napier  was 
present  as  a  volunteer  at  the  action  of  the  "  Coa,"  and,  with  very  unac- 
customed good  fortune,  escaped  on  that  occasion  unwounded.  His  remarks, 
made  at  the  time,  on  Craufurd's  errors,  are  well  worthy  of  study,  and  shot 
to  what  an  extent  he  had  already  mastered  his  profession. 

At  Busaco,  again  a  volunteer,  he  received  a  terrible  wound,  from  the 
effects  of  which  he  suffered  tortures  during  the  remainder  of  his  life;  a  bullet 
having  passed  through  his  nose,  broken  the  left  jaw,  and  lodged  near  the 
ear.  The  operation  for  the  extraction  of  the  ball  was  frightful,  which  hot- 
ever  he  treated  as  lightly,  according  to  the  testimony  of  his  cousin  who  wis 
present,  as  the  drawing  of  a  tooth.  When  it  was  over,  he  was  with  diffi- 
culty prevented  by  Sir  £.  Pakenham  from  rushing  back  into  the  fight,  with 
his  jaw  broken,  and  blood  flowing  from  his  mouth. 

His  two  brothers,  George  and  William,  were  in  the  battle  and  had  heard 
of  his  wound ;  but  sent  him  word  that  they  could  not  come  to  see  him. 

"  How  proud  and  happy,"  he  says  in  his  journal,  "this  message  made  me- 
I  gloried  in  them ;  yet,  thinking  I  could  not  live  long,  I  was  very  anvoa 
to  see  them,  especially  as  I  heard  George  had  been  wounded  while  gallantly 
leading  a  charge.  William  had  been  shot  through  the  hip  two  months 
before,  but  did  not  go  to  the  rear,  and  went  into  action  here  with  the  wound 
still  open.  Well,  we  are  all  three  still  alive,  and  old  men  :  we  were  then 
young,  strong,  and  as  hardy  men  as  any  in  the  army,  and  we  had  fifteen  or 
sixteen  wounds  between  us,  and  being  very  fond  of  each  other  it  made  a  talk 
among  our  comrades." 

Again  we  find  Major  Napier  with  his  wound  still  bandaged,  riding  ninety 
miles  in  one  day  to  join  his  regiment,  forming  part  of  the  force  with  which 
Wellington  pursued  Massena.  His  two  brothers  were  in  the  Light  Divi*08 
which  led  the  advance,  and  which  was  almost  hourly  engaged  with  the 
French  rear-guard  under  Ney. 

Thus  advancing,  he  met  on  one  occasion  a  litter  of  branches  being  carried 
to  the  rear ;  on  asking  the  bearers  what  wounded  officer  they  carried?  the 
reply  he  received  was  "  Captain  Napier,  52nd,  with  a  broken  limb."  * 
second  litter  followed,  and  he  was  told  that  its  occupant  was  Captain  Napw» 
43rd,  "  mortally  wounded,"  as  it  was  supposed  at  the  time.  He  only  looW 
at  them  and  passed  on  to  the  fight  in  front. 

At  the  conclusion  of  the  war  Charles,  then  Lieutenant-Colonel  Napto 
entered  the  Military  College  at  Farnham.  His  brother  William  was  there 
at  the  same  time.     The  motives  which  induced  these  men,  who  had  served 
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with  so  much  distinction  in  the  field,  to  shut  themselves  up  for  two  years 
within  the  walls  of  a  college,  are  well  set  forth  in  a  letter  of  advice  which 
thirty  years  later  the  Governor  of  Seinde  addressed  to  a  young  oflcer  :*-» 

*  By  reading,  you  will  be  distinguished ;  without  it  abilities  are  of  little 
use.  A  man  may  talk  and  write  i  but  he  cannot  learn  his  profession  with* 
out  constant  study  to  prepare,  especially  for  the  higher  ranks,  because  he 
there  wants  the  knowledge  and  experience  of  others  improved  by  his  own* 
But  when  in  a  post  of  responsibility  he  has  no  time  to  read ;  and  if  be 
comes  to  such  a  post  with  an  empty  skull,  it  is  then  too  late  to  $11  it,  and 
he  makes  no  figure. 

"  Thus  many  people  fail  to  distinguish  themselves,  and  say  they  are  unfor- 
tunate, which  is  untrue.  Their  own  previous  idleness  unfitted  them  to  profit 
by  fortune." 

In  1892,  Colonel  Napier  was  appointed  Military  Resident  at  Cepbalonia, 
which  gave  him  despotic  power  over  the  island,  as  lieutenant  of  the  Lord 
High  Commissioner.  "  Besides  being  King,"  he  says,  "  I  am  bishop  also, 
and  all  the  convents  and  churches  are  under  me ;  the  priests  cannot  kill  a 
fowl  without  my  written  order."  The  work  was  excessive.  "  My  prede- 
cessor," he  wrote,  "  is  going  home  half  dead  from  the  labour ;  but  to  me,  it 
is  health,  spirit— everything.  I  live  for  some  use  now.  I  take  no  rest 
myself,  and  give  nobody  else  any."  Indeed,  his  labours  for  the  improve* 
ment  of  the  Cephalonians  were  as  incessant  and  as  successful,  as  they  were 
afterwards,  on  a  larger  scale,  for  the  regeneration  of  Seinde.  They  were 
cut  short  in  1880,  in  consequence  of  a  disagreement  with  the  Lord  High 
Commissioner;  but  the  best  testimony  to  the  beneficence  of  his  rule  is  to  be 
found  in  the  fact,  that  after  he  had  quitted  Cephalonia  for  ever  apparently 
in  disgrace  with  the  Supreme  Governor,  the  peasants  of  that  island  volun- 
tarily cultivated  a  small  piece  of  land,  left  by  him  uneared  for,  and  trans- 
mitted to  him  yearly  the  value  of  the  produce, 

I  shall  have  to  relate  a  parallel  instance  which  occurred  twenty  years 
later,  when  he  was  quitting  India  for  the  last  time  at  enmity  with  the 
Indian  Government. 

In  1830,  Major-General  Sir  Charles  Napier  was  selected  for  the  com- 
mand of  the  Northern  district,  at  the  time  when  the  Chartist  agitation  was 
at  its  highest  and  an  outbreak  seemed  imminent ;  and  the  details  of  his  pro- 
ceedings in  this  anxious  post— hia  sagacity— his  forbearance— the  tact  with 
which  he  reassured  the  over*timid,  and  restrained  the  over«violent<***re  foil 
of  interest  and  instruction. 

During  his  Northern  command  Sir  C.  Napier's  health  began  to  give  way. 
He  fancied  himself  threathened  with  blindness,  and  complains  occasionally 
in  his  journal  of  the  unendurable  agonies  he  sufiered-*~the  consequence  of 
his  Busaco  wound.  He  evidently  believed  that  he  was  failing— that  his 
work  was  well  nigh  done— and  that  his  character  and  ability  must  be  judged 
by  the  deeds  of  his  past  life.  He  little  thought  that  the  most  brilliant  part 
of  his  career  lay  in  the  future — that  opportunity  would  yet  be  afforded  him 
to  prove  that  his  ability  both  for  war  and  for  government  were  of  the  very 
highest  order ;  and  that  he  only  wanted  equal  opportunities  to  become  the 
rival  in  renown,  as  I  verily  believe  him  to  have  been  the  equal  in  genius,  of 
the  greatest  captains  of  the  world. 

It  is  strange  to  observe  how  late  in  life  the  great  work  to  which  they  seem 
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born  comes  to  some  men.  Appointed  Major-General  on  the  Bombay  staff 
in  1842,  Sir  C.  Napier  was  sixty-two  when  his  selection  by  Lord  Ellen- 
borough  for  Scinde  first  gave  him  an  independent  military  command. 

Scinde  was  at  this  time  still  heaving  with  the  swell  occasioned  by  the 
Cabool  disaster,  and  agitated  with  hatred  to  British  authority. 

I  am  not  here  to  consider  the  justice  or  policy  of  the  conquest  of  Sonde. 
That  conquest  was  effected  by  Sir  C.  Napier  as  an  executive  officer  in  the 
unquestioned  discharge  of  his  duty,  with  a  rapidity,  a  completeness,  and  a 
clemency,  almost  unparalleled  in  history,  and  whose  effects  have  been  as  en- 
during as  they  have  been  beneficial  to  the  conquered  race. 

It  seems  to  have  been  Sir  C.  Napier's  destiny  to  be  placed  conunnalty 
amid  scenes  of  terror  and  suffering,  and  to  experience  marvellous  escapes 
from  deadly  peril.  No  sooner  did  the  steamer,  in  which  he  now  embarked 
at  Bombay  for  Kurrachee,  gain  the  open  sea,  than  cholera  broke  oat  on 
board  in  its  most  frightful  form. 

In  the  six  "  bitter  days  and  nights,"  as  he  calls  them  in  his  journal,  dar- 
ing which  the  voyage  lasted,  fifty-four  dead  bodies  were  cast  into  the  sea, 
just  one-fourth  of  the  whole  living  freight ;  eighty  more  were  seised,  of 
whom  ten  died  after  landing.  To  crown  all,  the  steamer  nearly  went  ashore 
on  a  dark  night,  when  making  the  land,  owing  to  the  drunkenness  of  the 
two  mates. 

Escaped  from  these  dangers,  the  ill-timed  explosion  of  a  rocket,  four  days 
after  he  landed,  tore  the  calf  of  his  leg  open  to  the  bone  and  inflicted  what 
might  have  been  a  very  dangerous  injury  ;  but  the  wound  healed,  as  doctors 
say*  u  by  the  first  intention,"  owing  probably  to  his  remarkable  temperance 
both  in  eating  and  drinking,  and  five  days  afterwards  he  was  travelling 
towards  Hydrabad. 

Scinde  was  at  this  time  in  a  very  disturbed  political  state.  It  was  inha- 
bited by  three  distinct  races,  Beloochees,  Hindoos,  and  Scindians  proper. 
The  Ameers,  princes  of  the  land,  were  chieftains  over  the  Beloochees,  tyrants 
over  the  other  two. 

A  treaty,  concluded  by  Lord  Auckland  three  years  before,  gave  to  the 
British  control  as  a  paramount  power  over  the  Ameers,  and  the  right  of 
military  occupation  of  certain  places  in  Scinde ;  but  when  Sir  C.  Napier 
arrived,  the  Ameers,  encouraged  by  the  recent  Cabool  disaster,  were  ex- 
citing the  mountain  tribes  to  war  and  preparing  for  it  themselves. 

It  was  precisely  at  the  time  when,  to  re-establish  British  prestige,  General 
Nott  advanced  from  Candahar  to  join  General  Pollock  at  Cabool,  with 
orders  afterwards  to  retire  to  India  by  the  Khyber  pass,  while  Colonel 
England  with  a  part  of  Nott's  force  fell  back  into  Scinde  by  the  Bolan  pass. 
While  the  troops  were  thus  dispersed,  the  safety  of  England's  column,  and 
British  supremacy  in  Scinde,  evidently  depended  on  the  capacity  of  Sir  C 
Napier  as  a  politician  and  a  commander. 

The  places  occupied  by  the  British  under  the  treaty,  were  Sukkur,  Roree> 
Shikarpore,  and  Kurrachee. 

The  possession  of  Sukkur  and  Roree  afforded  a  secure  passage  of  the 
Indus  from  either  bank,  and  was  of  great  stragetical  importance  ;  not  only 
because  it  enabled  the  General  to  operate  by  either  bank  of  the  river  at  will* 
but  because  those  places  constituted  a  base  of  operations  for  the  British 
force,  which  could  thence  communicate  with  the  British  North-west  pro- 
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vinces  and  the  Bengal  army,  through  the  friendly  territory  of  the  ruler  of 
fihawulpore. 

When  Sir  C.  Napier  assumed  the  command,  the  force  in  Scinde  did  not 
exceed  4,000  men,  and  was  about  equally  divided  between  Sukkur  and  Kur- 
rachee ;  that  is  to  say,  400  miles  asunder,  with  insecure  communication. 
The  remainder  of  the  troops  intended  to  form  his  army  were  with  Colonel 
England,  approaching  Sukkur  by  the  Bolan  pass ;  when  these  joined,  as 
they  did  shortly  after,  his  force  amounted  to  about  9,000  men  of  all  arms. 

AH  the  Ameers  both  of  Upper  and  Lower  Scinde,  with  the  exception  of 
AH  Moorad,  had  entered  into  a  league  against  the  British  ;  but  it  was  their 
great  object  to  postpone  a  rupture  for  two  reasons. 

1st.  To  gain  time  for  the  assembly  of  their  troops ;  and  they  could  bring 
together,  if  time  were  given  them,  between  70,000  and  80,000  men. 

2nd.  To  defer  military  operations  to  the  approaching  hot  season,  when  the 
sun  would  prove  their  most  powerful  ally. 

Every  artifice  was  therefore  employed  to  deceive  the  English  General  as 
to  their  intentions. 

Sir  C.  Napier  was  thought  fortunate  in  having,  at  this  crisis,  the  assist- 
ance of  an  experienced  Indian  officer  as  political  agent,  who  had  spent  his 
life  in  unravelling  the  threads  of  Indian  intrigue,  and  was  generally  supposed 
to  be  a  master  of  the  art. 

But  repeated  infractions  of  the  treaty  by  the  Ameers,  and  the  certain  in- 
formation that  they  were  secretly  assembling  their  troops,  convinced  Sir  C. 
Napier,  although  these  facts  failed  to  convince  Major  Outram,  the  political 
agent  referred  to,  that  those  princes  only  waited  their  opportunity  to  attack 
him.  He  wrote  this  opinion  to  Lord  Ellenborough  as  early  as  the  30th 
November,  and  on  the  26th  December,  before  his  enemies'  plans  were  ripe, 
he  took  advantage  of  a  fresh  violation  of  the  treaty  to  march  suddenly  on 
Khyrpore,  the  capital  of  Upper  Scinde,  with  8,000  men  and  18  guns. 

Dismayed  by  this  act  of  vigour,  the  Ameers  of  Upper  Scinde  went  off  to 
join  their  friends  in  the  south  with  their  fighting  men,  their  families,  and 
their  treasures. 

Thus  Upper  Scinde  was  cleared  of  enemies,  but  the  task  which  remained 
to  the  English  General  was  by  no  means  easy.  It  was  now  the  beginniog 
of  January.  The  hot  season  began  in  March,  after  which  military  opera- 
tions was  only  another  term  for  death  to  European  troops.  Sir  C.  Napier's 
intelligence  department,  in  the  organization  of  which  he  has  never  been 
surpassed,  gave  him  certain  information  that  the  Belooch  tribes  were  mus- 
tering about  Hydrabad  ;  and  that  place,  which  must  be  his  object,  was  150 
miles  distant.  He  had  at  his  disposal  in  all  Scinde  only  9,000  men,  of  whom 
at  least  three-fourths  were  Sepoys.  3,000  was  the  largest  number  he  could 
bring  into  the  field,  after  providing  for  the  garrisons  of  Sukkur,  Roree,  and 
Kurrachee,  on  account  of  the  impossibility  of  procuring  transport ;  the  dread 
of  the  Ameers  being  over  the  contractors,  so  much  so  that  the  principal  con- 
tractor forfeited  his  deposit  rather  than  incur  their  vengeance. 

Sir  C.  Napier  now  learned  that  the  Ameers  had  thrown  a  garrison  of 
2,000  men  into  Emaum-Ghur,  a  strong  fort  situated  in  the  heart  of  the 
desert,  on  the  flank  of  his  line  of  march  towards  Hydrabad. 

If  he  marched  on  Hydrabad,  he  would  encounter  the  principal  Belooch 
army  supported  on  that  fortress,  and  having  Meerpore  and  Omercote,  for- 
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tified  places  in  the  desert,  to  retire  upon,  while  the  troops  from  Emaum- 
Ghur,  in  all  probability  strongly  reinforced  by  fresh  tribes,  acted  on  his 
rear  and  out  off  all  communication  with  Roree.  And  there  was  every 
reason  to  believe  that  if  the  Ameers  gained  an  advantage  however  alight, 
the  Affghans  and  Sikhs,  who  were  watching  the  progress  of  events,  would 
take  part  in  the  wan 

Weighing  all  the  chances,  Sir  C.  Napier  resolved  to  reduce  Emaurn-Ghur. 
This  fort,  armed  and  provisioned  by  the  Ameers  to  serve  as  a  base  for  the 
Belooeh  army  of  Upper  Scinde,  was  supposed,  from  its  position,  inaccessible 
to  European  troops,  and  from  its  strength  impregnable*  Situated  in  the 
very  heart  of  the  waste,  eight  long  marches  from  the  edge  of  the  desert,  to 
exact  position  was  unknown.  The  tracks  by  which  the  troops  must  move 
to  reach  it,  and  the  wells  on  which  their  existence  depended  during  the  march, 
must  be  pointed  out  by  native  guides,  and  these  men  might  be  traitors. 
Several  thousands  of  wild  horsemen,  too,  hovered  about  the  edge  of  the 
desert)  able  to  fill  tip  the  wells  or  poison  the  waters,  and  watching  to  fall  on 
the  fainting  soldiers. 

These  were  the  difficulties.  But  both  the  moral  and  physical  advantages 
of  success  promised  to  be  so  great  that  the  General  determined  on  the 
enterprise* 

Reports  of  the  depth  of  sand  and  scarcity  of  water  along  the  route  he 
must  take  having  convinced  him  of  the  impossibility  of  operating  with  a 
lam  force,  he  selected  200  irregular  cavalry,  picked  850  of  the  hardiest 
and  most  active  men  of  the  92d  regiment,  and  put  them  on  camels,  loaded 
ten  camels  with  provisions,  eighty  with  water~*and  with  this  handful  of 
men  and  two  breaching  howitsers,  he  marched  on  the  evening  of  the  6th 
January* 

Next  day  forage  failed,  and  water  became  scarce.  He  sent  back  three- 
fourths  of  his  cavalry,  retaining  only  fifty,  and  resolute  to  proceed  so  long 
as  he  could  keep  a  hundred  men  together. 

On  the  eighth  day,  having  during  their  anxious  march  lived  from  hand 
to  mouth,  uncertain  each  morning  whether  water  would  be  found  in  the 
evening— » and  several  times  it  was  not  found— the  little  force  reached 
Emanm*Ghur,  where  the  justness  of  the  General's  calculations  was  at  ones 
apparent,  for  the  Belooeh  commandant,  with  a  strong  fort  well  armed 
and  provisioned,  and  having  a  garrison  six  times  as  numerous  as  the  fbroe 
moving  against  him,  was  vet  so  panic-struck  by  the  audacity  of  the 
English  general,  that  he  had  evacuated  the  place  two  days  before,  leaving 
all  his  stores  of  grain  and  powder  behind  him. 

Sir  C.  Napier  destroyed  this  fortress,  retraced  his  steps  through  the 
desert,  and  joined  his  main  body  at  Peer«Abu-Bekr,  where  it  had  been  or- 
dered to  await  him,  on  the  £8rd  January,  without  the  loss  of  a  man-— 
without  even  a  sick  soldier— having  completely  effected  his  object,  having 
destroyed  once*  and  for  ever  the  confidence  of  his  enemies  in  their  desert 
as  a  protection,  and  baffled  their  plan  of  campaign. 

It  was  now  Sir  C.  Napier's  business  to  persuade  or  to  force  the 
Ameers  formally  to  sign  a  new  treaty,  which  had  been  imposed  upon  them 
by  Lord  Ellenborough  as  a  penalty  for  their  repeated  violation  of  the 
first,  and  which  new  treaty  they  had  signified  their  readiness  to  accept  with 
many  protestations  of  loyalty. 
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The  Ameeri  temporised;  Sir  C.  Napier  threatened  to  march  against 
them  instantly  if  they  did  not  sign;  but  deferred  the  execution  of  this  threat 
at  the  urgent  entreaty  of  Major  Outram,  who  expressed  the  fullest  con- 
fidence in  the  peaceful  intentions  of  the  Ameers,  and  in  their  submission  to 
his  demands. 

But  the  hot  season  was  drawing  on,  and  it  became  necessary  to  put 
an  end  to  all  uncertainty.  The  25th  January  was  fixed  as  the  last  day  for 
the  signing  of  the  treaty,  and,  that  day  having  passed,  the  General 
marched  towards  Hydrabad. 

Hit  military  position  was  now  secure  and  commanding.  His  field 
force  was  about  3,000  strong,  based  on  Sukkur  and  Roree,  with  a  division 
of  the  Bengal  army  in  reserve  at  Bhawulpore,  forming  a  link  between 
him  and  the  British  North-west  provinces.  His  right  rested  on  the  Indus, 
on  whose  broad  waters  floated  his  armed  steamers  and  supplies.  His 
left  rested  on  the  desert,  which  was  swept  by  Jacob  with  his  Scinde  horse* 
men,  and  where  the  enemy  no  longer  possessed  a  strong  place  whence 
they  might  threaten  his  flank  and  his  communications. 

Sir  C.  Napier  halted  sixty  miles  north  of  Hydrabad,  and,  anxious  to 
avoid  bloodshed,  he  gave  the  Ameers  to  the  6th  February  to  ratify  the 
treaty.  He  even-extended  the  time  six  days  beyond  that  date,  via.  to  the 
12th  February,  to  enable  Major  Outram  to  proceed  to  Hydrabad  to 
try  the  effect  of  his  personal  influence  with  the  Ameers,  which  that  officer 
was  convinced  would  be  successfully  exerted. 

Let  me  here  pause  in  my  narrative  to  recall  the  scene  in  the  House 
of  Commons,  where  a  noble  Lord  opposed  the  vote  of  thanks  to  Sir  C. 
Napier,  on  the  ground  that  he  had  needlessly  and  wickedly  pushed  on 
hostilities  for  the  sake  of  military  glory.  Now  what  was  the  fact  ?  Here 
at  the  most  critical  period — when  the  General  had  certain  information 
that  the  fiery  cross  had  passed  through  the  land,  and  that  the  Belooch  clans 
had  gathered,  and  were  still  gathering,  round  Hydrabad— -when  the  foe* 
men  actually  assembled  outnumbered  him  by  eight  to  one— so  earnestly  de- 
sirous was  he  to  avoid  bloodshed,  that  he  risked  the  safety  of  his  army, 
the  prestige  of  the  British  name,  and  in  all  probability  British  supremacy 
in  the  East,  by  according  a  delay  of  seventeen  days  to  the  Ameers, 
which  he  felt  morally  certain  would  be  employed  against  him  by  the  assem- 
bly of  thousands  of  additional  enemies. 

What  should  we  not  have  heard  of  Sir  C.  Napier's  facile  credulity 
and  weakness  in  granting  this  delay,  if  he  had  been  beaten  at  Meanee  ? 

These  things  are  of  the  past,  and  the  English  nation  unmistakeably 
pronounced  its  verdict  at  the  time ;  but  I  cannot  refrain  from  here  saying, 
that  the  accusation  solemnly  made  on  the  occasion  I  have  referred  to,  against 
an  absent  general,  who  was  literally  wearing  out  his  life  in  his  country's 
service,  was  as  shamefhl  to  the  accuser  as  it  was  false  in  fact 

The  most  convincing  disproof  of  this  accusation  is  supplied  by  this  frag- 
ment of  a  newspaper  which  I  hold  in  my  hand. 

By  the  adverse  statements  of  his  enemies,  the  thanks  of  the  Houses  of 
Parliament  to  Sir  C.  Napier  and  his  army  for  the  victories  of  Meanee  and 
Hydrabad  were  dejayed  for  a  whole  year,  in  order  to  give  time  for  the  most 
searching  inquiry;  that  inquiry  having  been  made,  Sir  Robert  J^el,  in 
February,  1844,  in  moving  a  vote  of  thanks,  used  the  following  language  : — 
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a  In  his  opinion  there  was  conclusive  proof,  that  if  Sir  C.  Napier  bad 
passed  one  day  inactively,  or  if  he  had  attempted  to  retreat,  or  if  he  had  not 
taken  that  course  which  his  own  wisdom  combined  with  his  military  skill  bad 
pointed  out,  not  one  day  could  have  elapsed  without  the  army  being  cut  off; 
and  a  disaster  would  have  occurred  of  which,  following  so  closely  on  that 
of  Cabool,  the  consequences  it  would  be  difficult  to  surmise.  But  estimating 
the  conduct  of  Sir  C.  Napier,  he  must  say  he  did  not  think  his  chief  praise 
was  his  military  knowledge  or  his  personal  valour  :  he  thought  his  chief 
praise  was  this,  that,  seeing  the  position  in  which  he  was  placed,  he  well  and 
deliberately  considered  all  the  consequences  likely  to  ensue ; — that,  knowing 
the  shock  to  the  British  Empire  in  the  east,  the  danger  that  was  incurred, 
the  injury  to  its  reputation  from  the  disaster  of  Cabool,  he,  on  his  own 
responsibility,  with  less  of  local  knowledge,  with  less  of  local  experience, 
than  those  by  whom  he  was  surrounded,  had  the  moral  courage  to  act  in 
opposition  to  their  advice,  and  to  that  the  army  owed  its  safety." 

On  the  13th,  in  answer  to  Major  Outram's  renewed  entreaties  for  farther 
delay,  written  from  Hydrabad,  the  General  declared  he  would  wait  no  longer, 
saying — "  I  have  delayed  at  risk  of  the  lives  of  my  men,  and  of  my  own 
character  as  an  officer,  not  to  the  eleventh  but  to  the  twelfth  hour.  If  men 
die  in  consequence  of  my  delay,  their  blood  may  be  justly  charged  to  my 
account" 

On  the  15th,  the  dream  of  Major  Outram  was  rudely  broken  by  an  attack 
made  upon  his  Residency  at  Hydrabad,  by  8,000  Belooch  warriors.  His 
little  escort,  formed  of  the  light  company  of  the  22nd,  after  holding  the  post 
successfully  for  several  hours,  was  drawn  off  on  board  steamers  which  the 
foresight  of  the  General  had  despatched  to  Hydrabad,  and  steaming  up  the 

or,  joined  Sir  C.  Napier  on  the  16th  at  Muttaree,  at  which  place  he  had 
arrived  on  his  southward  march. 

Sir  C.  Napier  knew  that  an  overwhelming  Belooch  force  was  at  Meanee, 
and  its  numbers  were  being  hourly  increased.  He  resolved  to  attack  them 
at  once.     He  had  read  the  Duke  of  Wellington's  remarks  on  Colonel 

m  son's  disastrous  retreat  before  the  Mahrattas,  and  drew  from  them  the 
conclusion  never  to  give  way  before  barbarians.  "  Let  the  Beloochees  be 
sixty  or  one  hundred  thousand,"  he  said,  "  I  will  fight." 

Before  daybreak  on  the  17th  he  marched.  At  eight  o'clock  in  the 
morning  his  line  was  formed  in  front  of  the  Belooch  position,  which  was 
very  strong  and  defended  by  80,000  men,  5,000  being  cavalry. 

The  Ameers'  front  extended  1 ,200  yards  along  the  dry  bed  of  the  Fulaike 
River,  the  banks  of  which,  sloping  gradually  down  towards  the  plain  in  ft*0* 
like  a  glacis,  afforded  the  infantry  which  lined  them  all  the  defence  of  a 
parapet. 

The  Ameers'  left  rested  on  a  shikargah,  or  hunting  forest,  which  was 
inclosed  by  a  high  wall  having  only  one  opening,  a  gateway,  about  midway 
between  the  Belooch  and  the  British  lines,  that  is  to  say,  about  500  y&ri' 
from  each ;  and  in  this  shikargah  5,000  of  the  enemy's  matchlock  men  were 
posted  to  sally  out  on  the  right  rear  of  the  British,  so  soon  as  they  sbonM 
be  engaged  with  the  Belooch  main  body  in  front. 

The  Ameers'  right  was  also  protected  by  a  shikargah,  which  was  tat** 
sected  by  deep  nullahs  running  at  right  angles  to  the  FulaUee. 

Their  guns,  fifteen  in  number,  were  in  two  masses  on  the  flanks,  and  their 
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camp  and  cavalry  were  placed  in  a  loop,  formed  by  a  sudden  bend  of  the 
river  to  the  rear. 

At  nine  o'clock  the  British  line  advanced  to  the  attack  in  echellon  of 

battalions ;  the  right,  composed  of  two  batteries  and  Her  Majesty's  22nd 

regiment,  being  in  front     The  General's  quick  eye  instantly  detected  the 

danger  to  which  his  right  flank  was  exposed  from  the  5,000  matchlock  men 

"in  the  inclosed  shikargah. 

He  rode  near  the  wall,  found  it  about  ten  feet  high,  not  loopholed,  and 
then,  riding  through  the  opening  under  a  play  of  matchlocks,  he, observed 
there  was  no  scaffolding  to  enable  the  enemy  to  fire  over  the  top. 

"  Then,"  in  the  words  of  the  historian,  "  the  inspiration  of  genius  came  to 
the  aid  of  heroism.  Taking  the  grenadiers  of  the  22nd,  he  thrust  them  at 
once  into  the  opening,  telling  their  brave  Captain  Tew,  that  he  was  to  block  up 
that  entrance  ;  to  die  there  if  it  must  be,  never  to  give  way !  And  well  did  the 
gallant  fellow  obey  his  orders ;  he  died  there,  but  the  opening  was  defended." 

As  the  British  closed  to  within  100  yards  of  the  enemy,  the  voice  of  the 
General  was  heard  along  the  line  commanding  the  charge. 

The  guns  on  the  right  were*  run  up  into  a  position,  whence  they  swept  the 
dense  masses  of  Beloochees  diagonally. 

The  22nd  were  on  the  top  of  the  bank  in  a  moment,  thinking  to  bear  down 
all  before  them ;  but  they  paused  in  amazement  at  the  forest  of  swords  waving 
in  their  front,  which  had  been  up  to  that  moment  concealed  from  their  view 
by  the  elevated  river  bank. 

It  would  be  a  desecration  to  attempt  to  convey  the  scene  in  any  other 
than  the  language  of  Sir  William  Napier:— 

"  Thick  as  standing  corn,  and  gorgeous  as  a  field  of  flowers,  stood  the 
Beloochees  in  their  many-coloured  garments  and  turbans;  they  filled  the 
broad  deep  bed  of  the  Fulailee,  they  clustered  on  both  banks,  and  covered 
the  plain  beyond.  Guarding  their  heads  with  their  large  dark  shields,  they 
shook  their  sharp  swords  beaming  in  the  sun  ;  their  shouts  rolled  like  a  peal 
of  thunder,  as  with  frantic  gestures  they  rushed  forward,  and  full  against 
the  front  of  the  22nd  dashed  with  demoniac  strength  and  ferocity.  But 
with  shouts  as  loud  and  shrieks  as  wild  and  fierce  as  theirs,  and  hearts  as 
big  and  arms  as  strong,  the  Irish  soldiers  met  them  with  that  queen  of 
weapons,  the  musket,  and  sent  their  foremost  masses  rolling  back  in  blood." 

The  battle  lasted  for  three  hours,  and  there  was  danger  of  the  British 
becoming  physically  exhausted  by  the  efforts  necessary  to  repel  the  constant 
rushes  of  fresh  opponents. 

Under  their  repeated  attacks  even  the  22nd  were  forced  several  times  to 
give  ground,  but  always  their  General  was  there  to  cheer  and  rally  them. 
He  remained  during  the  whole  of  this  conflict  on  horseback  between  the 
opposing  lines,  which  were  often  not  more  than  fifteen  feet  apart,  and  running 
nearly  as  much  risk  from  the  muskets  of  his  own  soldiers  as  from  the 
matchlocks  of  the  enemy.  He  exposed  lumself  to  greater  danger  than  any 
man  in  his  ranks,  because  he  saw  that  it  was  a  necessity ;  the  22nd  were 
young  soldiers,  and  if  they  had  given  way  the  battle  would  have  been  lost, 
and  with  it  perhaps  the  British  rule  in  India.  But  at  his  voice  and  demeanour 
their  strength  returned  and  they  recovered  their  ground,  though  nearly 
deprived  of  regimental  leaders,  for  those  leaders  had  gone  down  fast,  falling 
as  British  officers  should,  and  always  will  do,  when  they  cannot  advance. 
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Milton's  grind  lineear*  so  applicable  to  the  English  leader  on  this 
that  I  cannot  refrain  from  quoting  them  : 

"  If  once  thoj  hear  that  voice,  their  liveliest  pledge 
Of  hope  in  feat*  and  dangers  j  heard  so  oft 
In  wont  extremes  and  on  the  perilous  edge 
Of  battle  when  it  raged ;  in  all  assaults 
Their  surest  signal ;  they  will  soon  resume 
New  courage  and  revive." 

In  every  battle  there  is  a  critical  period  which  offers  victory  to  thai 
commander  who  first  perceives  it,  and  most  promptly  seises  the  oocsm 
That  crisis  had  now  arrived.  Jacob's  horse  hating  vainly  attempted  to 
penetrate  the  shikargah  on  the  Belooch  right*  with  the  view  of  turning  tim 
flank,  Sir  C.  Napier  sent  orders  to  the  whole  of  the  cavalry  to  charge  low 
mass  fall  on  the  enemy's  right.  Dashing  through  the  Belooch  gtmi,  tb 
troopers  crossed  the  bed  of  the  river*  charged  with  irresistible  fury  on  the 
dense  masses  of  the  enemy  drawn  up  in  the  plain  beyond)  and  spfd 
confusion  along  the  rear  of  the  Belooch  line  engaged  in  the  Fulsiks. 

Then  at  last  the  Eastern  swordsmen  wavered,  and,  pressed  by  the  Br&& 
began  slowly  to  retreat,  not  in  panic  or  confusion,  but  in  such  large  mass 
and  with  so  determined  a  bearing,  that  the  General  did  not  deem  it  pradcst 
with  his  exhausted  troops  to  push  the  pursuit  far. 

Such  was  the  battle  of  Meanee;  and  if  we  consider  the  indifkW 
bravery  and  strength  of  the  Belooch  warriors,  and  their  numbers— for  cer- 
tainly not  less  than  28,000  were  present  on  the  field-— as  well  as  the  strengti 
of  their  position ;  when  we  remember  that  Sir  C.  Napier's  force  engaged 
did  not  actually  number  more  than  2,000  men,  and  the  remarkable  M 
that  of  these  only  800  were  Europeans,  we  must  conclude  that  this  was  one 
of  the  most  extraordinary  battles  that  ever  was  fought* 

Next  morning,  in  answer  to  a  summons  from  the  General,  so  aatomnfef 
was  the  moral  effect  of  the  victory,  that  six  sovereign  princes  gate  tbeo* 
selves  up  as  his  prisoners,  and  yielded  the  strong  fortress  of  Hydrtb^ 
with  its  large  treasure* 

In  Sir  0.  Napier's  despatch,  the  names  of  private  soldiers  who  dirti* 
guished  themselves  in  battle  were  for  the  first  time  published  to  thai 
countrymen ;  and  for  this  cause,  if  for  no  other,  his  memory  ought  alup 
to  be  dear  to  the  heart  of  the  private  soldier. 

The  battle  had  been  won,  and  Hydrabad  occupied,  yet  the  situation  * 
the  victor  was  one  of  no  small  difficulty. 

His  force  was  considerably  reduced,  yet  he  was  obliged  to  detach  500 
man  to  garrison  Hydrabad \  for  that  place  was  too  far  from  the  Iflddi>ty 
which  alone  he  could  receive  his  supplies,  to  serve  as  a  base  or  even**1 
depot,  because  he  had  not  carriage  sufficient  to  transport  his  stores  ovtf  tfr 
four  miles  of  road  which  separated  the  fortress  from  the  river. 

A  fresh  Belooch  army  was  gathering  at  Meerpore  under  Shere  Mahottd; 
and  the  hot  season  was  coming  on  apace,  the  mercury  already  hidioftft? 
112°  in  the  shade. 

The  British  General,  hitherto  so  daring,  suddenly  became  the  ^ 
cautious  of  commanders.  He  judged  that  if  he  marched  at  once  *$& 
Meerpore,  the  Ameer  would  retire  to  Omercote,  to  entice  the  small  ft*** 
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force  to  its  destruction  from  heat  and  sickness  in  the  desert.  But  an  ap- 
pearance of  timidity  on  his  part  would  encourage  Shere  Mahomed  to  come 
to  attack  him,  the  very  thing  the  General  desired.  Meanwhile  he  would 
gain  time  for  the  arrival  of  reinforcements  from  Kurrachee  and  Sukkur. 

He  accordingly  entrenched  a  camp  on  the  Indus  to  protect  the  steamer 
station,  and  to  serve  as  his  base ;  and  in  it  he  placed  his  hospitals  and 
stores.  But  while  thus  presenting  an  appearance  of  timidity  to  his  enemies, 
he  was  careful  to  guard  against  its  affecting  the  minds  of  his  own  soldiers, 
by  neglecting  to  avail  himself  of  the  protection  of  his  camp,  and  obliging 
the  troops  to  pitch  their  tents  outside  on  the  open  plain  ;  by  this,  and  by 
other  means,  leading  them  to  believe  that  he  held  the  Ameer's  army  in 
contempt. 

The  weak  British  force  now  shewed  like  a  small  rock  in  the  midst  of  a 
rising  flood,  which  threatened  to  submerge  it 

Shere  Mahomed,  at  the  head  of  a  force  whose  numbers  were  variously 
reported  between  twenty-five  and  forty  thousand  men,  advanced  to  within 
ten  miles  of  Hydrabad,  loudly  boasting  that  he  would  "Cabul"  the 
British. 

All  the  hill  tribes,  encouraged  by  the  confident  bearing  of  the  Ameer 
and  by  the  apparent  timidity  of  the  British  General,  were  preparing  to 
descend  into  the  plains. 

Dawks  were  stopped  and  stations  plundered.  The  reinforcements  which 
the  General  expected  from  Sukkur  ran  great  danger  of  being  cut  off  and 
destroyed  by  the  Ameer,  whose  position  commanded  the  line  of  march  of 
those  reinforcements,  at  the  same  time  that  it  threatened  Hydrabad  and  the 
British  camp  on  the  Indus. 

The  situation  of  the  English  General  was  now  full  of  anxiety. 
His  field  force,  reduced  by  battle  and  sickness  to  2,000  men,  had  to  per* 
form  a  duty  beyond  its  capacity  j  that  is  to  Bay,  it  was  required  to  garrison 
Hydrabad,  to  defend  the  camp  on  the  Indus,  four  miles  distant  from  that 
fortress,  and  to  guard  a  large  pleasure  garden,  half  a  mile  from  the  camp, 
where  the  captive  Ameers  were  confined ;  while  a  hostile  army  of  25,000 
men  occupied  a  central  position  only  ten  miles  off  whence  it  threatened  at 
once  these  three  fractions  into  which  the  British  force  was  of  necessity 
divided,  and  the  reinforcements  which  were  marching  to  join  it. 

It  was  not  alone  necessary  to  ensure  the  safe  arrival  of  the  reinforce- 
ments ;  but  they  must  arrive,  and  Shere  Mahomed's  army  must  be  beaten 
and  dispersed,  by  the  25th  March  j  because  between  that  date  and  the 
commencement  of  the  unendurable  heat,  barely  time  enough  would  remain 
for  the  reduction  of  the  Ameer's  fortresses  of  Meerpore  and  Omercote, 
without  which  he  would  be  able  to  renew  the  war  at  any  moment* 

Without  entering  into  details)  which  are  however  well  worthy  being 
studied,  it  must  suffice  to  say,  that,  by  a  series  of  arrangements  and  opera- 
tions which  present  a  combination  of  great  skill  and  sagacity,  with  that 
good  fortune  which  all  great  commanders  appear  to  share  in  common,  the 
reinfor cements  were  brought  safely  into  Sir  C.  Napier's  camp  on  the  22d. 

On  the  morning  of  the  24th,  with  5,000  men  and  nineteen  guns,  he 
marched  against  Shere  Mahomed,  who  was  strongly  entrenched  at  Dubba 
with  25,000  men,  defeated  him  with  the  loss  of  5,000  men,  seventeen 
standards,  and  fifteen  guns,  and  completely  dispersed  his  army. 
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The  British  loss  was  270,  of  which  number  147  were  of  the  22od 
regiment  alone,  thus  shewing,  even  in  this  favourable  instance  where  tbt 
22nd  were  unusually  well-supported  by  the  Sepoy  battalions,  how  immew 
is  the  proportion  of  the  fighting  and  the  loss  which  Europeans  alwtji 
have  to  sustain  when  joined  with  Eastern  troops. 

This  also  was  a  wonderful  battle.  The  ease  with  which  it  was  woo, 
and  the  disproportionate  loss  between  the  victors  and  vanquished,  rorokk 
the  highest  testimony  to  the  skill  of  the  General.  But  for  that  M 
the  loss  of  his  troops  would  have  been  far  greater ;  and  if  the  slaogtor 
of  the  Beloochees  had  been  less,  and  their  defeat  less  crushing,  the  war 
would  have  been  prolonged,  and  a  greatly  increased  loss  of  life  would 
have  been  the  result. 

Sir  C.  Napier's  opinion  was,  that  the  best  method  to  save  bloodshed '  | 
for  a  soldier  is  to  be  master  of  his  profession. 

"  How  else,"  he  said,  "  could  I  command  with  honour  ?  How  answer 
for  the  lives  of  those  entrusted  to  my  charge  ?  An  ignorant  geneitl 
is  a  murderer:  all  brave  men  confide  in  the  knowledge  he  pretends  to 
possess,  and  when  the  death  trial  comes  their  generous  blood  flows  n 
vain !  Merciful  God !  how  can  an  ignorant  man  charge  himself  witk 
so  much  blood  ?  I  have  studied  war  long,  earnestly,  and  deeply,  yet 
tremble  at  my  own  deficiencies/* 

After  the  battle,  the  Ameer,  with  the  discouraged  remnant  of  his  armj, 
had  retired  on  Meerpore,  Sir  C.  Napier,  one  of  the  commanders  who 
thought  nothing  was  done  so  long  as  anything  remained  to  do,  prep&Rd 
to  follow  up  his  stroke  while  the  effect  of  the  battle  was  fresh. 

The  troops  had  fought  for  three  hours  in  the  battle,  with  the  thermo- 
meter at  110°  in  the  shade.  Their  General  gave  them  but  eight  hoon 
rest,  and  marched  on  Meerpore.  His  wisdom  in  pressing  on  was  proted 
by  the  fact,  that  the  troops  in  this  march  passed  through  two  stronglj 
entrenched  positions  which  the  Lion  had  prepared,  and  had  intended  to 
dispute,  but  which,  in  the  panic  immediately  succeeding  the  action,  be 
could  not  get  sufficient  men  to  defend.  This,  however,  would  not  have 
been  the  case  a  few  days  later. 

The  day  after  the  battle  Sir  C.  Napier's  cavalry  was  at  the  gates  of 
Meerpore,  forty  miles  from  the  field.  The  consequence  of  this  vigour  was 
that  Shere  Mahomed  abandoned  his  capital,  and  fled  with  his  family  and 
treasure  to  Omercote. 

Even  while  taking  possession  of  Meerpore  the  General  sent  the  Sonde 
horse,  a  camel  battery,  and  a  regiment  of  infantry  in  pursuit  of  the  flyi&g 
Ameer,  who,  thus  pressed,  abandoned  Omercote  as  he  had  done  Meerpore; 
and  Omercote,  the  desert  fortress,  Shere  Mahomed's  last  resource,  60  miles 
from  the  edge  of  the  desert  and  100  from  the  field  of  Dubba,  opened  Hs 
gates  and  was  garrisoned  by  a  British  detachment  just  ten  days  after  the 
battle.  Shere  Mahomed  now  became  a  wanderer  over  the  face  of  the  country, 
with  few  followers  and  without  a  resting  place. 

Meerpore  and  Omercote  were  both  strong  places,  well  armed  and  pro- 
visioned, and,  if  defended  by  a  resolute  enemy,  might  have  detained  the 
General  in  the  field  far  into  the  hot  season ;  thus  enabling  Shere  Mahomed 
to  gather  a  new  force  and  to  prolong  the  war. 

The  army  had  marched  from  its  camp  on  the  Indus  to  attack  Shere 
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Mahomed  on  the  24th  March.  On  the  8th  of  April  it  was  hack  at  Hy- 
drahad,  and  Sir  C.  Napier  slept  in  the  palace  of  the  Ameers,  master  of 
Scinde,  having  in  sixteen  days  defeated  25,000  enemies  in  battle,  captured 
two  fortified  places,  and  marched  200  miles  under  a  Scindian  sun. 

Shere  Mahomed  however  was  still  at  large,  and  to  complete  the  tranquillity 
of  Scinde  it  was  necessary  to  capture  him.  For  this  purpose  Sir  C.  Napier 
again  took  the  field  towards  the  end  of  May,  when  the  mercury  stood  at 
130°  in  the  tents.  The  Ameer  had  in  the  interval  collected  about  10,000 
men ;  and  the  General  drew  a  circle  of  troops  round  him  to  prevent  his 
escape.  On  the  Nth  June  Shere  Mahomed  made  a  dash  at  the  weakest 
part  of  the  circle,  was  beaten,  and  his  force  utterly  dispersed  by  Major 
Jacob.  The  General  heard  the  cannonade,  knew  that  Jacob  must  be  engaged, 
and  feared  he  might  be  overwhelmed.  On  the  15th,  while  still  in  anxious 
suspense  as  to  the  result,  he  was  struck  down  by  sun-stroke  at  the  same 
time  with  several  other  Europeans ;  he  alone  of  all  who  were  thus  attacked 
was  left  alive  at  the  end  of  three  hours.  He  attributed  his  own  recovery  on 
this  occasion  partly  to  the  reviving  effect  of  the  news  of  Jacob's  victory,  partly 
to  his  remarkable  abstinence  in  eating  and  drinking. 

Scinde  was  now  conquered.  "  We  have  taught  the  Beloochee,"  said  the 
General,  (( that  neither  his  sun,  nor  his  desert,  nor  his  jungles,  nor  his 
nullahs,  can  stop  us,  and  he  will  never  face  us  more." 

Most  of  the  great  feudal  chieftains  came  in  and  took  the  oath  of  fidelity 
to  the  British  Governor,  and  what  is  more  they  kept  it.  And  the  just  and 
beneficent  rule  of  Sir  C.  Napier  conciliated  to  such  a  degree  the  respect  and 
attachment  of  these  wild  warriors,  on  whom  he  had  laid  so  heavy  a  hand, 
that  long  afterwards,  when  he  was  leaving  India  for  the  last  time,  at  enmity 
with  the  East  Indian  Government,  and  when  they  had  no  longer  anything 
to  hope  or  fear  from  his  favour  or  his  anger,  the  Belooch  Sirdars  flocked  in 
hundreds  to  pay  their  respects  to  him  at  Hydrabad,  and  asked  leave  to 
present  him  with  a  sword  of  honour.  That  sword  is  now  an  heirloom  in  his 
family. 

The  scene  on  this  occasion  has  been  described  to  me  by  an  eye-witness,  as 
having  been  as  affecting  as  it  was  remarkable.  All  the  avenues  into  Hy- 
drabad were  crowded  by  the  great  Belooch  Chieftans  and  Sirdars  of  Scinde, 
the  shaggy  mountain  ponies  on  which  many  of  them  rode  shewing  they  had 
come  from  the  distant  hills.  Many  of  them  led  their  sons  by  the  hand, 
entreating  Sir  C.  Napier  that  he  would  lay  his  conquering  hand  on  their 
young  heads,  in  the  belief  that  his  touch  would  confer  fortune  and  blessing. 
Surely  in  the  face  of  a  fact  like  this,  all  detraction  of  his  policy  and 
humanity  as  an  administrator— no  less  than  of  his  skill  and  energy  as  a 
soldier — must  be  altogether  vain.  His  was  essentially  the  glove  of  velvet 
covering  the  hand  of  iron  ;  and  his  touch  was  so  light,  that  its  force,  exerted 
with  crushing  effect  on  evil-doers,  was  to  the  well-disposedUnd  the  loyal  known 
only  from  memory  or  from  its  action  upon  the  robber  and  the  oppressor. 

In  reviewing  the  operations  of  which  I  have  been  able  to  give  only  a  very 
imperfect  summary,  the  first  thought  that  suggests  itself  is  the  marvellous 
activity  and  endurance,  both  of  mind  and  body,  of  the  English  General. 
During  operations  in  the  field,  though  in  the  saddle  all  day,  he  alone  of  all 
his  force  was  habitually  debarred  from  rest  at  night,  and  compelled  to  devote 
the  hours  nature  has  designed  for  the  restoration  of  the  exhausted  body 
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to  wearisome  correspondence,  of  which  the  vindication  of  his  fame  to 
calumnious  attack  formed  no  small  portion. 

I  do  not  believe  either  ancient  or  modern  history  furnishes  a  parallel 
instance  of  a  man  being  called  on  for  the  first  time  in  his  life  tt  the 
advanced  age  of  sixty-two  to  command  an  army  in  the  field  under  cir- 
cumstances of  so  much  complication  and  responsibility. 

Thrown  suddenly  in  the  midst  of  the,  to  him,  altogether  novel  field  of 
Eastern  intrigue,  he  vet  unravelled  all  its  threads  with  far  more  thin  the 
skill  and  tact  of  the  oldest  Indian  diplomatist ;  and  while  his  political  attack, 
a  man  who  had  been  bred  to  the  business,  was  so  blinded  and  cajoled  by 
the  Ameers  that  he  incessantly  urged  the  General  to  take  no  ofhasbe 
measures,  thus  throwing  upon  him  an  awful  responsibility  which  few  oca 
would  have  been  bold  enough  to  face,  —  Sir  C.  Napier  alone  among  h* 
army,  clearly  perceiving  the  danger,  disregarded  the  responsibility,  and  oat 
of  the  "nettle  danger"  plucked  "the  flower  safety,''  by  attacking  tod 
defeating  a  force  fifteen  times  his  strength. 

If  it  is  seldom  that  we  see  consummate  prudence  tempering  the  ardour  ml 
confidence  of  a  youthful  general,  it  is  rarer  still  to  find  the  fire  and  vigour 
of  youth  animating  the  sagacity  of  the  veteran.  Sir  0.  Napier  possessed  in 
the  highest  degree  the  combination  of  these  generally  opposing  qualities. 

Sir  C.  Napier  has  been  censured  by  self-constituted  judges  fbr  uBderUknf 
important  operations  with  an  inadequate  force  —  such,  for  example,  tf  las 
march  through  the  desert  to  Emaum-Ghur,  and  his  attack  on  the  wnfi 
position  at  Meanee.  No  man  knew  better  than  he  the  danger  of  degpiiiop 
an  enemy,  or  the  propriety  of  bringing  to  the  decisive  point  every  man,  hot* 
and  gun,  that  could  by  any  possible  foresight  and  combination  be  arrajd 
there*  But  in  the  course  he  actually  pursued,  he  was  governed  by  neeeaty 
•—choice  he  had  none. 

There  are  some  countries  where  the  want  of  supplies  and  natural  obetaete 
render  it  impossible  to  operate  with  a  large  force.  Notably  in  Scinde,  the 
scarcity  of  water  at  certain  seasons,  and  the  want  of  carriage  at  all  tin* 
formed  two  of  these  controlling  causes.  On  account  of  the  first,  during  & 
march  to  Emaum-Ghur,  the  General  was  obliged  to  keep  with  him  only  ^ 
men  and  to  send  the  rest  baok. 

The  enterprise  fbr  difficulty  would  seem  in  prudence  to  have  demand*" 
4,000  men ;  yet  if  he  had  taken  with  him  only  1,000,  he  must  have  faiM 
for  want  of  water.  He  supplied  the  want  of  numbers  by  courage,  hardihood, 
and  perseverance,  trusting  to  the  moral  effect  of  these  qualities  rather  than  to 
his  apparent  force. 

It  must  be  remembered  that  the  British  forces  in  Scinde  were  a  &** 
handful,  and  could  be  outnumbered  at  any  point,  by  ten  times  the  nomb* 
of  enemies.  In  such  a  case,  dependence  on  physical  force  alone,  and  » 
pedantic  ndherence-to  rules  and  maxims,  would  have  only  been  to  prolong 
the  war,  thereby  encouraging  the  Ameers  by  an  appearance  of  timidity  a** 
probably  calling  to  their  aid  the  wild  mountain  tribes  who  were  only  waiting' 
to  use  a  homely  but  expressive  phrase,  to  see  which  way  the  cat  jumped* 

Both  as  regarded  the  prestige  of  the  British  name,  and  the  character  of 
his  opponents,  the  moral  was  more  to  be  considered  than  the  physical  effect- 
It  is  one  of  Napoleon's  sayings,  that  moral  force  in  war  is  to  phyw*' 
force  as  four  to  one.     If  this  be  true  in  European  warfare,  where  toe 
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composition  and  courage  of  opposing  armies  is  nearly  equal,  we  must 
decide  that  in  the  case  under  consideration  moral  force  was  almost 
everything. 

Although  therefore  Sir  C.  Napier  occasionally  disregarded  mere  technical 
rules,  and  placed  himself  in  situations  which  to  men  of  less  transcendent 
ability  would  have  been  ruin,  he  did  so  because  he  measured  correctly  the 
capacity  of  his  adversaries  and  his  own ;  and  that  which  in  another  might 
have  been  the  extreme  of  rashness,  was  in  him  only  the  fruit  of  the  most 
deliberate  and  just  calculation. 

The  sun-stroke  and  the  extreme  labour  he  had  endured  so  seriously 

affected  his  health  a\  this  time,  that  the  medical  men  told  him  he  must  go 

to   Kurrachee  and  quit  work,  or  else  he  must  prepare  to  give  up  Hie  and 

work  together.     He  went  to  Kurrachee ;  but  would  hy  no  means  consent  to 

give  up  work.  t(  If  I  take  rest  one  day/1  he  said,  "  the  work  doubles  the  next.** 

In  October,  before  he  had  got  over  the  effect  of  the  sun-stroke,  he  was 

attacked  by  a  terrible  fever,  which  swept  over  the  land,  and  carried  off 

multitudes  alike  of  natives  and  Europeans.     Although  the  sickness  was  of 

a  very  depressing  nature,  the  clearness  of  his  mind  never  failed,  and  he  was 

still  emphatically  the  Governor  of  Scinde ;  and  when  his  friends,  who  thought 

he  was  killing  himself,  urged  him  to  resign  and  go  to  England,  he  answered, 

«  No,  not  to  Bave  a  thousand  lives.     The  horses  here  are  wild ;  but  they 

know  my  hand ;  with  another,  they  would  start  off  as  he  was  gathering  up 

the  reins." 

For  some  months  to  come  Sir  C.  Napier's  labours  were  devoted  to  peace- 
ful objects,  to  the  improvement  of  the  condition  of  the  cultivator  by  alter- 
ing the  tenure  of  land,  by  abolishing  slavery,  promoting  irrigation,  &c;  and 
his  memoirs  on  these  and  other  great  administrative  reforms,  drew  from  Sir 
Robert  Peel  the  following  remark:  <(  No  one,"  he  said,  '<  ever  doubted  Sir 
C.  Napier's  military  powers;  but  in  bis  other  character  be  doe*  surprise  me. 
He  is  possessed  of  extraordinary  talent  for  civil  administration." 

His  efforts  were  however  much  interfered  with  at  this  time  by  descents 
made  on  the  north-west  frontier  of  Scinde  by  bands  of  desperate  robbers, 
who  from  their  numbers  formed  a  small  army.  A  wide  desert  interposed 
between  their  mountain  strongholds  and  the  frontiers  of  Scinde.  But  in.  the 
summer  of  1844,  having  committed  in  some  of  their  incursions  acts  of  great 
atrocity,  Sir  C.  Napier  resolved  to  undertake  their  reduction.  For  this 
purpose  however  it  was  necessary  to  cross  the  desert,  to  track  them  to  their 
strongholds,  to  hem  them  up  in  a  corner  where  there  should  be  no  escape, 
and  afterwards  to  transport  them  bodily  to  the  plains,  and  compel  them  to 
labour  instead  of  robbing  for  their  bread. 

At  some  future  time,  perhaps,  it  may  be  my  privilege  to  describe  in  this 
theatre,  clearly  and  in  detail,  this  hill  campaign,  which  was,  in  my  belief,  as 
remarkable  and  as  difficult  an  operation  as  was  ever  undertaken  by  a  military 
commander.  I  must  now  content  myself  with  saying,  that  after  a  campaign 
of  fifty-four  days,  commenced  on  the  16th  January,  1845,  he  returned,  after 
having  completely  succeeded  in  all  his  objects. 

He  had  crossed  the  desert,  tracked  the  freebooters,  16,000  men,  under 
their  chief  Beja  Khan,  a  man  of  Herculean  strength  and  courage,  through 
mountains  which  for  denies  and  hidden  caves  were  like  a  rabbit  warren,  and 
shut  theil  up  finally  in  their  famous  stronghold  of  Trukkee  with  their  wives 
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and  families,  where  he  induced  them  to  surrender  with  the  loss  of  only  afci 
lives.  Thenceforth  such  was  the  terror  of  his  name  that  so  long  as  Sr  C 
Napier  remained  Governor  of  Scinde,  life  and  property  were  almost  as  seem* 
as  in  England. 

During  this  campaign  he  had  to  bear  with  the  despondency  of  his  on 
officers,  he  alone  perhaps  among  the  officers  (for  the  men  haying  less  know- 
ledge had  more  faith)  feeling  any  confidence  in  the  success  of  an  enterprise 
which  to  others  appeared  hopeless. 

He  had  to  overcome  the  enormous  difficulties  of  feeding  his  force,  by 
organizing  supplies  from  the  rear;  to  circumvent  the  proverbial  hill  craft  of 
his  mountaineer  enemies,  the  duplicity  of  his  guides*  and  the  uncertain 
fidelity  of  his  allies.  With  a  master  hand,  and  a  master  spirit,  he  convertd 
all  these  disadvantages  to  his  own  favour,  thus  illustrating  a  passage  a 
Plutarch's  Life  of  Philopcemen,  where  he  says  that  great  man,  "  adopting  tie 
Cretan  customs,  and  using  their  artifices  and  sleights,  their  stratagems  and 
ambushes  against  themselves,  soon  shewed  that  their  devices  were  like  the 
short-sighted  schemes  of  children  when  compared  with  the  long  reach  of  u 
experienced  general." 

The  robber  tribes  captured  were  removed  to  the  plains  on  the  frontier, 
where  they  became  cultivators  of  the  soil,  and  received  land  from  the  goven* 
ment  on  the  tenure  of  military  service  against  the  incursions  of  their  kindred 
robbers ;  and  the  measure  has  proved  in  fact  to  be  completely  successful 

Sir  C.  Napier  now  returned  to  his  works  of  peace,  but  they  were  not  koj 
destined  to  be  undisturbed.  So  early  as  February  1844  he  had  predicted 
that  a  war  with  the  Sikhs  was  inevitable.  He  now,  with  his  remarkable  fore 
cast  of  mind,  matured  the  plans  which  he  foresaw  he  would  be  called  up* 
to  execute  with  the  army  of  Scinde  as  an  auxiliary  to  the  principal  Britfaa 
fprce  on  the  Sutlege ;  and  it  was  during  this'  interval,  and  in  preparatks 
for  that  contingency,  that  he  organized  his  famous  camel  baggage  corps. 

In  June  1845,  perceiving  that  the  storm  was  about  to  burst,  he  wrote  to 
the  Governor-General  begging  to  be  allowed  to  organize  an  auxiliary  force. 
fiut  Sir  H.  Hardinge,  who  still  thought  at  that  time  the  war  might  be 
averted,  would  not  allow  of  any  preparation  being  made,  for  fear  of  alarming 
the  jealousy  of  the  Sikhs,  promising  however  that  Sir  C»  Napier  abooM 
have  six  weeks'  notice  for  the  organization  of  his  field  force  before  the  com- 
mencement of  hostilities. 

The  Sikhs  however  gave  no  notice,  and  the  news  of  the  battle  of  Mood- 
kee,  fought  on  the  18th  December,  was.  the  first  intimation  he  received. 

Then  indeed  he  was  ordered  to  assemble  at  Roree  with  all  possible  speed 
afield  force  of  15,000  men,  10,000  of  whom  must  come  from  Bombay,  as  the 
resources  of  Scinde  were  unequal  to  this  demand. 

Sir  C.  Napier  had  been  forbidden  to  purchase  even  a  camel  in  anocipi' 
tion.  Thus,  when  the  sudden  order  arrived,  he  had  carriage  for  only  3,000 
persons,  when  carriage  for  nearly  50,000  was  required,  that  being  the  gross 
total  represented  bv  an  Indian  army  of  15,000  fighting  men ;  and  though 
the  Bombay  complement  of  this  force  numbered  30,000  and  had  to  be 
marched,  after  landing  at  Kurrachee,  nearly  400  miles,  yet  on  the  forty- 
second  day  after  the  receipt  of  the  order,  the  whole  force  required  was  con- 
centrated at  Roree  in  a  perfect  state  of  equipment  and  discipline ;  provided 
with  a  siege  train  of  thirty-two  pieces  with  1,000  rounds  a  gun  ;  6ght  field 
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batteries;  engineer  park  and  provisions  for  three  months ;  as  well  as  a  pon- 
t         toon  train  bearing  800  yards  of  bridge. 

i  Only  officers  who  have  been  called  on  to  organise  a  force  hastily  under 

circumstances  of  similar  difficulty  can  at  all  appreciate  such  a  result. 

Sir  C.  Napier's  general  plan  was  to  create  a  diversion  by  marching  on 
r        Mooltan. 
i  The  details  were : — 

To  form  his  principal  magazines  at  Ooch,  situated  at  the  confluence  of 
,        the  Chenaub  with  the  Sutlege. 

To  divide  his  force  between  Ooch  and  Bhawulpore ;  to  bridge  the  river 

i        at  those  places,  and  to  make  a  concentric  movement  with  those  two  columns 

on  Shoojuabad,  which  place  must  be  taken.    The  siege  train  to  ascend  the 

Chenaub  in  steamers,  protected  by  the  Ooch  column,  which  would  move  along 

the  left  bank  of  that  river. 

To  provide  for  retreat  in  case  of  necessity,  a  double  bridge  head  was  to 
be  constructed  at  Ooch,  and  armed  with  the  steamer  guns.  The  defence  of 
this  tite  de  pont  to  be  entrusted  to  the  Bhawulpore  levies,  on  which  he  could 
rely,  so  that  he  should  be  free  to  march  on  Shoojuabad  with  his  whole  force. 

Shoojuabad  being  taken,  to  form  an  expense  magazine  at  that  place, 
which  would  then  become  his  base  of  supply  for  the  siege  of  Mooltan. 

If  he  succeeded  in  taking  Mooltan,  of  which  he  felt  little  doubt,  as  he  was 
in  correspondence  with  parties  within  the  walls,  that  town  would  be  his 
pivot  for  further  operations.  A  powerful  diversion  would  already  be 
effected,  which  would  be  certain  to  relieve  the  British  army  on  the  Sutlege 
of  a  great  deal  of  pressure ;  and  the  advance  which  Sir  C.  Napier  then  con- 
templated on  Lahore,  would  draw  off  the  Sikhs  altogether  from  the  Sutlege 
to  protect  their  capital. 

The  General's  plan  was  to  move  up  the  Indus  from  Roree  in  two  co- 
lumns, one  on  each  bank,  with  the  steam  flotilla  between  them ;  to  pass  his 
whole  force  to  the  right  bank  at  Mittenkoke,  where  he  first  expected  to  meet 
with  resistance,  and  to  crush  that  town  under  the  concentrated  fire  of  his 
eighty  guns.  This,  he  observed,  was  rather  like  "  killing  a  gnat  with  a 
sledge-hammer ;"  but,  besides  the  value  of  time,  he  knew  what  dangerous  op- 
ponents the  Sikhs  would  be  behind  stone  walls,  and  his  object  was  to  terrify 
Shoojuabad  and  Mooltan  by  the  example  of  the  sudden  destruction  of 
Mittenkoke. 

He  had  laid  his  plans  for  raising  the  population,  which  was  unfriendly  to 
the  Sikhs,  as  far  as  Deyrah  Gazee :  and  if  he  had  been  permitted  to  assem- 
ble his  army  as  early  as  he  had  desired,  he  would,  in  all  probability,  judg- 
ing from  bis  past  successes,  have  burst  on  Lahore  with  25,000  fighting  men 
long  before  the  battle  of  Sobraon. 

But  it  was  otherwise  ordained ;  for  the  battle  of  Ferozeshah  had  been 
fought,  and  the  Governor-General  suddenly  ordered  Sir  C.  Napier  to  quit 
his  army,  and  come  in  person  to  the  head-quarter  camp  on  the  Sutlege. 

Arrived  at  the  Governor-General's  camp  on  the  3rd  March,  he  found 
the  victory  of  Sobraon  had  been  won,  that  a  treaty  was  in  progress,  and  that 
his  projected  campaign  must  remain  only  a  project  for  ever. 

Of  the  treaty  then  concluded  he  altogether  disapproved,  believing  that  the 
only  way  to  avert  a  second  struggle  was  to  annex  the  Punjaub  at  once ; 
whereas,  tie  said,  "  if  a  puppet  king  like  Duleep  Singh  was  established,  the 

VOL.  rv.  L 
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battle  would  have  to  be  fought  again,  rivers  of  blood  would  flow,  and  the  it- 
suit  might  be  doubtful." 

In  two  yean  from  that  time,  Mooltan,  Ramnuggar,  ChillianwaM,  and 
Goojerat,  bore  testimony  to  the  truth  of  the  prediction. 

Sir  C.  Napier  quitted  Scinde  in  January  1848.  When  he  first  set  fa* 
in  that  country  he  found  society  without  the  protection  of  law ;  slavery  w 
widely  spread;  murder,  especially  of  women,  of  almost  daily  occarnoce; 
robbery  universal ;  the  only  law  was  that  of  the  strongest. 

When  he  quitted  Scinde  he  left  it  without  a  slare.  The  tarkknt 
Beloochees  whom  he  had  found  with  sword  and  matchlock,  the  licensed 
robbers  and  oppressors  of  the  poor,  had  been  compelled  by  him  to  shoulder 
the  spade  and  mattock,  and  were  submissive  to  a  constable's  staff. 

He  had  in  short  found  a  divided  population ;  misery  and  servitude  on  tk* 
one  hand-— on  the  other,  a  barbarous  tyranny.  He  left  an  united  regene- 
rated people,  rejoicing  in  a  rising  civilization,  the  work  of  his  beneficent 
genius. 

The  second  Sikh  war  broke  out,  and  in  March  1849,  just  a  year  after  to 
return,  Sir  C»  Napier  again  quitted  England  for  India ;  his  appointment* 
the  supreme  military  command  in  that  country  having  been  most  unwill- 
ingly forced  on  the  East  India  Company,  by  an  unanimity  of  public  feclifif 
rarely  witnessed. 

And  so,  at  the  age  of  sixty-seven,  suffering  most  painfully  fiomoM 
wounds  and  labouring  under  a  mortal  internal  disease,  he  gave  up  thskfr 
nourable  and  honoured  repose  he  had  so  hardly  earned,  quitted  his  vft 
and  children,  and,  in  the  words  of  the  facetious  philosopher  Punch, «  he  took 
bis  two  towels  and  his  piece  of  soap,  and  his  scimitar,  and  he  went  awsf  to 
the  ship  which  was  to  carry  him  to  the  sea." 

Arrived  in  India,  be  found  that  Lord  Gough  had  in  the  interval  com- 
pletely broken  the  power  of  the  Sikhs,  and  the  war  was  at  an  end. 

Henceforward  he  had  to  perform  the  ordinary  duties  of  Commanders 
Chief.  At  the  end  of  a  year  of  hard  labour,  his  publio  career  was  swHefllj 
brought  to  a  close  by  a  circumstance  which  is  of  sufficient  importance  to  be 
detailed,  since  it  has  been  misrepresented  to  Sir  C.  Napier's  disadvantage 

By  a  regulation  of  the  Indian  Government,  Sepoy  as  well  as  Europe* 
regiments  were  entitled  to  increased  pay  when  serving  beyond  the  frost* 
of  the  British  dominions.  Under  this  regulation  the  troops  stationed  in  ^ 
Punjaub  received  that  increased  pay  up  to  the  period  when  the  Punjanb  «* 
annexed.  When  that  country  was  declared  an  integral  part  of  the  Brinv 
Eastern  Empire,  the  extra  pay  was  suddenly  stopped. 

And  how  was  it  stopped  ? 

No  account  was  taken  of  the  feelings  of  human  nature  in  general,  vte» 
are  accustomed  to  view  with  decided  disrelish  any  diminution  of  erattf* 
comforts  once  enjoyed. 

No  account  was  taken  of  the  susceptibilities  of  the  Sepoy  soldier  io  P^* 
ticular,  which  had  already  on  more  than  one  occasion,  within  Sir  C  Napier* 
own  experience,  manifested  themselves  in  open  mutiny  on  this  very  qaeitioo 
of  reduction  of  pay. 

The  extra  pay  was  simply  stopped  by  a  dry  official  order,  without  co- 
nation, without  reflecting  on  the  danger  of  tampering  with  the  pay  tf  &** 
cenaries,  who,  while  they  were  bound  by  no  tie  of  fidelity  but  their  pty»^ 
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many  grounds  of  estrangement  in  differing  religion,  colour,  and  race;  mer* 
canaries  too  of  such  power,  that  onoe  aroused  nothing  could  control  them. 

Although  Sir  C.  Napier  disapproved,  as  any  man  of  common  sense  must 
do,  of  this  li  modus  operandi,"  he  set  himself  to  enforce  the  order  and  to 
repress  the  mischief  he  feared  would  result  from  it  The  discontent,  as  he 
foresaw,  spread  widely. 

Two  regiments  in  the  Punjaub  refused  to  jeceive  the  reduced  pay,  and 
an  active  correspondence  was  discovered  to  exist  between  them  and  other 
corps,  some  of  them  already  in  the  Punjaub,  others  under  orders  to  proceed 
thither. 

The  41st  Native  Infantry  at  Delhi,  400  miles  from  the  other  malcontents, 
refused  to  enter  the  Punjaub  without  the  higher  pay;  and  it  was  well  known 
that  many  other  regiments  were  prepared  to  follow  their  example.  Sir  C. 
Napier  by  dexterous  management  checked  the  disaffection  in  the  41st,  and 
the  regiment  marched. 

But  another  regiment,  the  66th,  just  arrived  from  Lucknow,  broke  out 
into  open  mutiny,  and  actually  attempted  to  seize  Govind-Ghur,  one  of  the 
great  fortresses  of  the  Punjaub,  which  was  in  the  midst  of  the  most  disaf- 
fected portion  of  the  Sikh  population. 

The  danger  was  very  menacing,  yet  by  tact  and  firmness  it  was  averted. 
The  severest  punishment  which  the  Government  could  inflict  on  a  whole 
regiment  was  to  disband  it ;  but  the  disaffected  felt  sure  this  measure  would 
not  be  resorted  to,  as  the  discharged  soldiers  must  be  replaced,  according 
to  immemorial  usage,  by  men  of  toe  same  race  and  religion,  their  brothers 
and  cousins.  Indeed  the  Brahmins  openly  boasted  that  the  Government 
could  get  no  soldiers  if  they  chose  to  stop  recruiting. 

Sir  C.  Napier  however  broke  through  the  trammels  of  Indian  routine, 
disbanded  the  66tb,  and  gave  its  colours  and  number  to  a  Ghoorkah  batta- 
lion, which  henceforth  became  the  66th  Native  Infantry. 

By  this  move  he  check-mated  the  mutineers.  To  have  disbanded  the 
regiment  as  a  solitary  measure  would  only  have  been  productive  of  mischief  t 
the  Sepoys  felt  sure  the  Government  could  not  go  on  playing  that  game ; 
they  could  not  disband  a  whole  army  ;  but  when  they  found  Government 
was  prepared  to  replace  them  by  men  of  a  different  race,  they  trembled  to 
incur  the  same  penalty  as  the  66th  had  suffered,  and  murmuring  waa  at 
an  end.  I  should  here  mention  that  the  Ghoorkahs  make  far  better  and 
braver  soldiers  than  the  Bengal  Sepoys  generally. 

The  Governor-General  approved  of  Sir  C.  Napier's  action  of  disbanding 
the  66th,  but  disapproved  of  his  adoption  of  the  Gboorkas  in  their  place, 
the  only  thing  that  could  give  point  or  efficacy  to  the  measure. 

Now  comes  the  point  to  which  I  desire  particularly  to  direct  attention : 

Twelve  days  before  the  mutiny  of  the  66th  at  Govind-Ghur,  a  new  com- 
missariat regulation  of  the  supreme  Government,  unimportant  in  itself,  came 
into  operation.  This  regulation  caused  the  usual  allowance  made  to  the 
Sepoys  for  purchasing  their  food  to  vary  with  the  market  prices  of  the 
places  where  they  were  stationed.  It  happened  that  its  operation  in  the 
Punjaub  itself  would  be  to  diminish — to  a  very  trifling  extent  indeed*— but 
still  to  diminish,  the  pay  of  the  Sepoy  in  that  province.  Sir  C.  Napier 
judged  that  to  promulgate  and  enforce  this  ordinance,  at  a  time  when,  as 
was  proved  twelve  days  later  by  the  Govind-Ghur  mutiny,  very  serious  dis 
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affection  existed  on  account  of  the  redaction  of  pay  already  enforced — I  say 
the  General  judged  that  to  enforce  this  new  ordinance,  further  reducing  pay, 
would  make  the  smouldering  embers  of  sedition  blaze  forth,  and  would  be  in 
fact  an  act  of  judicial  madness. 

It  was  not  the  amount,  for  that  was  trifling;  it  was  the  foci  thai  it 
was  a  farther  reduction,  in  the  state  in  which  the  Sepoys'  minds  were  at 
the  time,  that  constituted  th%  danger.  Sir  C.  Napier  took  it  on  himself 
— in  entire  accordance  with  the  opinions  of  Sir  Patrick  Grant,  Sir  Walter 
Gilbert,  and  General  Hearsay,  officers  of  great  Indian  experience — to 
suspend — not  to  annul,  but  to  suspend — the  operation  of  this  as  yet  un- 
known measure,  until  its  impolicy  could  be  represented  to  the  supreme  Go- 
vernment. The,whole  sum  thus  withheld  from  Government  only  amounted 
to  a  few  pounds,  although  that  does  not  of  course  affect  the  principle. 

For  thus  overstepping  his  legal  powers  Sir  C.  Napier  was,  by  the 
Governor  in  Council,  publicly  and  offensively  reprimanded,  the  general 
order  conveying  the  reprimand  being  signed  by  a  major  in  the  Indian 
army  under  his  command.  He  was  forbidden  ever  to  exercise  his  dis- 
cretion in  such  matters,  or  under  any  circumstances,  again ;  and  the  Com- 
mander-in-Chief immediately  tendered  his  resignation  of  a  post  which  he 
could  no  longer  occupy  with  advantage  to  the  public,  or  with  honour  to 
himself. 

Any  one  who  will  take  the  trouble  to  go  into  this  matter  will  find 
that  I  have  simply  stated  facts,  and  no  ingenuity  can  pervert  them. 

I  will  not  trust  myself  to  remark  on  this  treatment — a  treatment 
which  Sir  C.  Napier's  position,  age,  and  great  services  ought  to  have 
rendered  impossible.  I  will  only  say  that  I  cannot  conceive  the  possi- 
bility of  any  impartial  mind,  endowed  with  the  commonest  powers  of  rea- 
soning, which  should  investigate  all  the  circumstances  connected  with 
this  suspension  by  the  General  of  the  regulation  referred  to,  without 
arriving  at  the  conviction  that  Sir  C.  Napier  was  wholly  and  absolutely 
in  the  right ;  and  I  will  say  further,  that  an  officer  in  his  situation  would  be 
unworthy  to  be  trusted  with  any  command  who  would  not  act  in  the 
same  manner  in  like  circumstances. 

Sir  C.  Napier  landed  in  England  in  March,  1851.  In  August,  1853, 
he  died,  after  the  most  acute  sufferings,  borne  with  the  utmost  fortitude 
and  even  cheerfulness. 

The  following  quotation  from  a  memoir  drawn  up  by  Colonel  Rath- 
borne,  an  able  and  experienced  Indian  officer  who  had  served  under  % 
C.  Napier  in  the  field  as  well  as  in  the  posts  of  magistrate  and  collector  of 
Sdnde,  shews  how  that  great  man  was  considered  by  his  subordinates : — 

"  It  is  not  merely  because  I  have  eaten  his  salt  that  I  am  faithful  to  Sir 
Charles  Napier's  memory  and  to  Sir  Charles  Napier's  cause — I  am  faithful 
to  it  from  the  knowledge  that  he  was  really  and  truly  one  of  the  noblest 
and  most  admirable  of  England's  sons,  and  would,  had  he  lived  and  had  he 
possessed  the  power,  have  been  the  regenerator  of  England,  and  the  saviour 
of  our  empire  in  the  East.  He  would  have  fixed  the  foundations  of  that 
empire  on  the  surest  basis,  justice  to  the  people,  securing  the  people's  love. 
He  would  have  made  India  a  country  to  be  a  help  to  England  in  its  neces- 
sities, instead  of  a  sink  to  absorb  alike  its  treasures  and  its  men.  He 
would  have  covered  its  surface  with  roads  and  canals,  instead  of  devoting  its 
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resources  to  the  maintenance  in  luxury  of  the  drones  who  now  over* 
spread  it" 

Posterity  will  not  fail  to  note  that  the  warrior,  who,  when  feasting  and 
rejoicing  were  the  order  of  the  day,  was  laid  aside  and  forgotten  like  a 
rusted  tool,  was  called  from  his  retirement  hy  the  unanimous  cry  of  a 
nation,  as  the  only  man  who  could  save  the  Indian  Empire  when  sup- 
posed to  be  in  utmost  peril.  It  will  note  well, — that  this  man  who  was 
forgotten  at  the  feast,  was  the  first  to  be  remembered  in  the  fray. 

To  the  judgment  of  that  posterity  we  may  safely  leave  the  heroic 
character  and  great  actions  of  Charles  James  Napier,  on  the  one  hand : 
and  on  the  other,  the  conduct  of  the  ministers  of  the  day,  who  failed  to 
do  honour  to  themselves  by  honouring  him. 

His  deeds  have  been  imperishably  recorded  by  the  great  writer,  whose 
eloquence  in  this  theme  was  animated  and  warmed  by  the  most  devoted 
brotherly  affection. 

He  also  has  passed  away  from  among  us,  the  last  of  that  noble  band 
of  soldier  brothers,  whose  bravery,  whose  wounds,  and  romantic  mutual 
affection,  were  as  household  words  in  the  camp  of  the  great  Peninsular  army. 

Few  episodes  in  history  are  so  elevating,  and  at  the  same  time  so 
touching,  as  the  record  of  the  early  military  life  of  Charles,  George, 
and  William  Napier. 

I  again  quote  from  the  speech  of  Sir  Robert  Peel,  made  on  the  oc- 
casion already  referred  to.  Speaking  of  the  critical  state  of  affairs  when 
Sir  C.  Napier  took  the  command  in  Scinde,  he  says : — 

"  It  was  most  fortunate  that  at  such  a  crisis,  and  under  such  circum- 
stances, the  command  of  the  British  army  was  upon  those  days  com- 
mitted to  one  of  three  brothers,  who,  engrafted  upon  an  ancient  stem, 
graced  the  brigade  to  which  they  belonged,  by  that  perfect  nobility  which 
derived  its  brightest  lustre  from  an  unblemished  private  character,  and  the 
highest  sense  of  the  purest  honour,  and  whose  fame,  won  by  repeated  proofs 
of  valour  in  the  field  of  battle,  had  made  their  name  conspicuous  in  the  annals 
of  history.  They  had  learned — each  of  the  brothers  had  learned — the  art  of 
war  under  an  illustrious  commander.  During  the  whole  of  his  military  cam- 
paigns—of which  one  of  them  was  the  faithful,  the  impartial,  and  the 
eloquent  historian ;  during  the  whole  of  those  campaigns  the  exploits  of 
these  three  brothers  were  such  as  to  entitle  them  to  the  gratitude  of  their 
country.  In  almost  every  action  in  the  Peninsula  they  had  given  proof 
of  their  military  skill  and  valour;  but  in  the  actions  of  Corunna,  of 
Busaco,  and  Ciudad  Rodrigo,  and  during  the  operations  of  the  Pyrenees, 
none  of  the  gallant  British  officers  or  men  were  more  prodigal  of  tfceir 
blood  in  the  cause  of  their  country,  than  each  of  the  officers  to  whom 
he  anudedV' 

England,  whose  vines  bear  such  clusters,  whose  mothers  bring  forth 
such  sons,  will  never  call  in  vain  for  men  worthy  to  uphold  her  honour 
abroad  or  to  defend  her  sacred  soil ;  and,  though  their  names  are  as 
yet  concealed  behind  the  veil  of  the  future,  let  us  hope  and  confidently 
believe,  that,  when  the  emergency  shall  arise,  the  mantle  borne  by  those 
noble  soldiers,  transmitted  to  them,  his  most  illustrious  pupils,  by  their 
great  master,  will  be  found  to  have  devolved  on  shoulders  worthy  to 
bear  it. 
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There  was  a  remarkable  similarity  in  the  characters  and  dispositions  of 
Charles  and  William  Napier.  To  say  that  they  had  faults  is  only  to  admit 
that  they  were  human.  But  their  most  ardent  opponents,  enemies  not 
no  longer,  could  never  accuse  them  of  anything  mean  or  little.  Thar 
faults  were  those  of  noble  and  generous  natures. 

They  seem  to  have  adopted  from  their  childhood  as  their  rule  of  actioa. 
the  motto  "  parcere  subjectis  et  debellare  superbot"  and  none  ever  acted 
up  to  it  more  consistently.  The  readiness  witn  which  any  story  of  oppres- 
sion or  wrong  was  received — sometimes  perhaps  on  insufficient  grounds- 
and  the  fierceness  with  which  it  was  denounced ;  all  resulted  from  a  ten- 
derness of  nature,  which,  towards  the  weak  and  the  helpless,  and  remark- 
ably towards  women,  children,  and  animals,  was  absolutely  womanly. 

Ever  since  his  return  from  active  service  under  Wellington,  Sir  Wfllna 
Napier's  was  a  life  of  almost  constant'  suffering,  caused  principally  by  a 
bullet  which,  having  lodged  near  the  backbone,  could  never  be  remored. 

During  the  last  two  years  his  sufferings  were  unremitting  and  into- 
lerable, and  I  shall  ever  remember,  as  one  of  the  most  impressive  lessees 
of  my  life,  that  I  was  permitted  to  witness  the  fortitude,  patience,  cheer- 
fulness, and  consideration  for  those  about  him,  with  which  those  suffering! 
were  borne. 

None  who  read  the  clear  and  vigorous  letters  which  from  time  to  thw, 
up  to  a  few  weeks  of  his  end,  appeared  in  the  newspapers,  could  at  afl 
guess  the  state  of  torture  in  which  the  writer  lay ;  or  could  appreciate 
the  sublime  victory  obtained  by  the  indomitable  soul  over  the  weak  tad 
suffering  body. 

To  him  the  British  army  owes  more  than  to  any  man  who  has  ever 
lived — for  has  he  not  immortalized  its  achievements  ? 

To  his  pen  the  great  Duke  himself  is  more  indebted  for  the  complete- 
ness and  permanence  of  his  fame,  than  he  is  to  his  own  great  deeds. 

To  him  finally — and  this  would  have  been  his  proudest  boast— the  pri- 
vate soldier  owes  more  than  to  any  other  man,  for  his  was  the  first  tow 
to  .advocate  the  right  of  the  private  soldier  to  share  individually  in  k 
honour,  as  he  has  always  done  in  the  dangers,  of  the  battle-field ;  and  it  & 
remarkable  that  this  right  was  first  practically  admitted  and  stamped  as  to* 
lienable  by  his  brother  in  the  despatch  of  his  first  victory  of  Meanee. 

To  the  last  Sir  William  Napier  delighted  in  the  society  of  young  men, 
particularly  officers.  He  was  always  pleased  to  impart  information  and  to 
discuss  with  them  the  subjects  of  the  day  ;  and  the  patience,  even  deference, 
with  which  he  listened  to  their  opinions  in  return,  shewed  a  humbleness  » 
mind,  which  those  perhaps  who  did  not  know  him  intimately  would  bate 
been  slow  to  attribute  to  him. 

The  love  and  the  reverence  with  which  he  inspired  those  who  thus  came 
in  contact  with  him,  partook  of  the  feelings  with  which  a  clansman  nPT^f 
his  chief.  For  the  numerous  officers  who  used  to  repair  to  his  bedsit* 
to  hear  words  of  wisdom,  clothed,  as  they  involuntarily  were,  with  marrd- 
lous  force  and  eloquence,  his  removal  has  created  a  gap  that  can  never  be 
filled.  But  his  words  and  his  memory  will  live  in  their  hearts,  and  ^ 
name  will  never  be  forgotten  so  long  as  and  wherever  the  English  hnffttf 
shall  be  read. 
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Friday,  May  4th,  1860. 
Colonel  The  Hon.  JAMES  LINDSAY,  M.P.,  in  the  Chair. 


SUBSTANCE  OF  A  LECTURE  ON  MILITARY  TRANSPORT 
BY  SEA  AND  COLONIAL  RELIEFS. 

By  C.  Alexander  Wood,  Esq.,  late  one  of  Her  Majesty's  Commissioners 

of  Emigration. 

It  is  proposed  to  divide  the  Lecture  into  the  following  heads  :*— 

L  The  Lecturer's  opportunities  of  acquainting  himself  with  the 

subject  to  be  discussed. 
II.  The  Importance  of  an  efficient  Transport  Servioe  in  Peace  and 

War. 
HI.  The  Relief  System,  and  epecially  as  regards  India. 

IV.  Evils  resulting  from  a  Defective  Organization  of  the  Transport 
Service. 

V.  The  Organization  recommended  in  substitution. 
VL  Conclusion. 

L— The  Lecturer's  opportunities  of  acquiring  a  knowledge  of  the 

SUBJECT  TO  BE  DISCUSSED. 

1.  A  connection  with  the  late  Lord  Hardinge,  as  his  private  secretary, 
during  the  whole  of  the  time  he  was  Seoretary-at-War,  under  the  Govern- 
ment of  the  Duke  of  Wellington,  enabled  the  lecturer  at  an  early  period 
to  become  familiar  with  many  matters  relating  to  the  organization  and 
economy  of  the  British  army.  It  was,  it  will  be  remembered,  in  1880, 
shortly  after  the  accession  of  William  IV.,  that  Sir  Henry  Hardinge's 
Pension  Warrant,  and  other  important  measures  which  he  brought  forward, 
were  promulgated.  To  assist  in  their  preparation  the  Secretary-at-War 
had  summoned  from  Edinburgh,  towards  the  close  of  1828,  the  late  Doctor 
Henry  Marshall,*  and,  as  he  chiefly  worked  in  the  private  secretary's 
room,  the  Lecturer  thus  became  acquainted  with  that  remarkable  mar^  to 
whom  Lord  Hardinge  considered  much  credit  was  due,  for  many  valuable 
suggestions  affecting  the  condition  of  the  British  soldier.  This  early 
connection  stimulated  an  interest,  which  later  associations  have  increased, 
in  all  that  concerns  the  soldier's  welfare. 

2.  As  regards  shipping,  the  Lecturer's  knowledge  is  derived  from  fourteen 
vears'  experience  as  a  Commissioner  of  Emigration;  and,  in  support  of 
his  claim  to  speak  with  authority  on  the  transport  of  human  beings  by 

*  Afterwards  employed  with  Sir  Alexander  Tulloch  in  the  Army  Statistical  Depart- 
ment.   Author  of  the  "  Miscellany,"  "  Marshall  on  Malingering,'*  &o. 
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sea,  he  will  cite  a  passage  from  his  pamphlet,*  published  in  March,  1859, 
on  the  same  subject  as  the  present  lecture: — 

"  During  a  period  of  ten  years— commencing  with  that  of  the  Irish 
famine  and  ending  with  1856,  when  the  Emigration  Commission  was 
reduced — this  Board,  besides  superintending  the  spontaneous  emigration 
from  the  United  Kingdom,  amounting  to  nearly  three  millions  of  souk 
(2,798,163),  collected  by  its  agency,  and  contracted  for  shipping  off  to 
distant  colonies,  no  Jess  than  250,000  souls,  including,  in  addition  to 
Europeans  from  the  United  Kingdom,  negroes  and  coolies  conveyed  from 
Africa  and  India,  to  and  from  the  West  Indies. 

"  These  arrangements — involving  nearly  a  thousand  contracts  of  affreight- 
ment, besides  agreements  for  depdts,  &c* — the  Board  accomplished  without 
a  single  case  of  litigation,  with  very  slight  mortality,  and  the  loss  at  sea 
of  only  one  ship  attended  with  any  loss  of  life.  ('  Guiding  Star,9  1,475 
tons,  a  new  ship,  not  heard  of  after  leaving  the  Mersey,  Jan.  1855,  on 
her  first  voyage.)  " 

He  trusts  that  he  need  not  say  more  to  convince  his  audience  that  he  a 
familiar  with  the  subject  which  they  have  met  to  consider;  and,  as  his 
object  is  to  mitigate  tike  hardships  of  brave  men,  and  to  afford  them  more 
frequent  opportunities  of  enjoying  Home  Service,  he  feels  sure  that  he  will 
meet  with  sympathy  and  a  patient  hearing. 

n. — The  Importance  of  an  Efficient  Transport  Service  in  Peace 

and  War. 

1.  The  diagram f  exhibits,  marked  in  red,  all  military  stations  scattered 
through  Europe,  Asia,  Africa,  America,  and  over  the  continent  and  depend- 
encies of  New  Holland.  For  these,  periodical  Reliefs — involving  extensive 
shipping  arrangements — have  to  be  provided.  With  respect  to  the  divi- 
sion of  Home  and  Foreign  Service,  it  is  understood  to  be  regulated  in  the 
proportion  of  one-third  Home  to  two-thirds  of  Foreign  Service,  It  is 
believed,  however,  that,  under  the  present  organization  and  system  of 
Reliefs,  the  infantry  of  the  line  does  not  enjoy  its  one-third  of  Home 
Service,  and  the  hope  is  entertained  that,  by  a  plan  of  chartering  trans- 
ports— which  will  presently  be  explained — foreign  service  may  be 
shortened  and  quicker  Reliefs  effected  for  the  Army  abroad,  without  any 
additional  cost  for  transport — and  with  a  great  gain  of  health,  efficiency, 
and  attractiveness. 

As  illustrative  of  the  severity  of  the  present  system,  the  following  par- 
ticulars regarding  a  few  regiments  now  stationed  abroad  may  be  men- 
tioned. These  regiments  are  known  to  the  lecturer,  but,  for  obvious 
reasons,  he  will  not  specify  them.  One,  in  30  years,  has  been  24  abroad 
and  6  at  home;  another,  in  26  years,  20  abroad  and  6  at  home;  a  third, 
in  38  years,  33  abroad  and  5  at  home;  a  fourth,  in  40  years,  34  abroad 
and  6  at  home;  and  a  fifth,  in  33  years,  has  served  26  abroad  and  only 
7  at  home.  This  last  instance  is  rendered  all  the  more  remarkable  by 
the  honorary  distinctions  borne  on  the  colours  and  appointments  of  the 

*  "On  Military  Transport  by  Sea."  By  C.  Alexander  Wood,  Esq.  William  Clowes 
and  Sons,  14,  Charing  Cross,  1859. 

t  Exhibited  in  the  theatre  of  the  Institution, 
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corps,  namely — "Egypt,"   " Talavera,"   "Busaco,"   "Fuentes  d'Onor," 

*  Ciudad  Rode^igo,,,  "  Badajoz,"    "  Salamanca,"  "  Vittoria,    "  Nivelle," 

"  Orthes,"  «  Toulouse,"  "  Peninsula,"  "  Alma,"  "  Inkerman,"  "  Sevastopol" 

.  There  needs,  surely,  nothing  more  to  show  the  severity  of  the  service. 

The  hardships  of  the  Colonial  Service  admit  of  being  mitigated  by 
improved  transport  arrangements,  but  still  it  is  feared  not  effectually, 
without  a  reorganisation  of  the  infantry  of  the  line;  for,  unless  battalions 
exist  to  be  conveyed,  facilities  for  their  conveyance  are  manifestly  use- 
less. If  therefore  it  be  desired — which  undoubtedly  will  be  the  case— to 
shorten  Colonial  Service,  then  it  becomes  a  matter  of  primary  importance 
that  the  infantry  organization  offer  no  impediment:  whether  it  do  so  or 
not  will  be  a  difficulty  dealt  with  under  the  next  heading.  But  to  return 
to  transport.  On  behalf  of  the  Army,  the  lecturer  claims  a  frugal  use  of 
all  money  appropriated  by  Parliament  for  that  purpose. 

In  1858,  a  Committee  of  the  House  of  Commons  placed  on  record  the 
following  opinion: 

"  That  steamers  should  for  the  future  be  always  made  use  of,  as  far  as 
possible,  in  urgent  cases ;  but  that,  for  the  transmission  of  the  ordinary 
Reliefs,  the  Committee  would  not  recommend  the  adoption  of  so  costly  a 
mode  of  transport."* 

This  opinion  was  recorded  with  reference  to  transport  to  India.  But  its 
soundness  and  its  general  application  to  all  ordinary  colonial  Reliefs  cannot 
be  questioned.  Hence,  with  reference  to  an  economical  use  of  the  trans- 
port vote,  now  borne  on  the  Navy  Estimates,  it  would  seem  to  be  indefensible 
to  employ  for  ordinary  Reliefs  an  expensive  class  of  ejeam  troop-ships  like 
the  "  Transit,"  "  Simoom,"  "  Perseverance,"  "  Himalaya,"  &c.  If,  however, 
such  ships  are  kept  in  commission  strictly  for  navy  and  not  army  purposes, 
then  their  use  for  the  conveyance  of  troops  cannot  be  objected  to.  But  in 
that  case  this  most  costly  item  ought  not  to  be  charged  to  military 
transport.  Later,  in  developing  his  plan,  the  Lecturer  will  explain  how 
cheap  and  good  shipping  may  be  obtained, — a  question  of  great  import- 
ance at  the  present  time,  on  account  of  the  magnitude  of  the  Indian  Army. 
It  may  be  premised  that,  for  some  years  before  the  Mutiny,  the  moveable 
portion  of  this  army  averaged  only  27,000  rank  and  file.  It  has  since 
been  raised  to  between  70  and  80,000.  Now,  the  casualties  of  this  army, 
according  to  one  statement,  are  10  per  cent,  per  annum;  but,  according 
to  another  and  safer  estimate,  they  amount  to  as  much  as  12  per  cent, 
annually.  That  is,  supposing  these  casualties  to  remain  undiminished,  the 
force  deemed  necessary  for  the  safety  of  India  will  have  to  be  renewed 
nearly  every  eight  years. 

Now,  adverting  to  the  other  heavy  demands  on  our  recruiting  resources, 
to  the  fact  that  recruits  cannot  be  had  except  by  voluntary  enlistment, 
and  also  to  the  recurrence  and  probable  continuance  of  the  Irish  exodus, 
it  is  very  important  that  there  should  not  be  any  unnecessary  waste  of 
military  resources,  and  that  the  Indian  casualties  should  be,  if  possible, 
diminished.  It  will  presently  be  shown  what  an  important  influence  may 
be  exercised  in  this  direction  by  an  efficient  transport  service.  But  it 
is  necessary  first  to  consider  the  next  division  of  the  subject. 

*  Vide  P.P.  1858,  East  India  Transport. 
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HL— Our  Relief  System,  and  especially  as  regards  India, 

Reliefs  are  now  effected  by  periodical  drafts,  supplied  to  every  tea 
service  companies  from  two  depdt  companies,  formed  into  depdt  battalions. 

The  depdt  companies  comprise  all  unserviceable  men  detached  from 
the  service  companies—invalids  and  recruits.  Those  companies  con- 
nected with  battalions  in  India  and  thus  composed,  with  a  maximum 
strength,  if  not  improperly  exceeded,  of  200  recruits  and  invalids,  hire 
each  to  furnish  every  summer,  according  to  existing  casualties,  at  lent 
120  men,  suited  to  an  Indian  climate,  properly  trained,  and  prepared  to 
contend  against  all  difficulties  to  be  overcome,  both  by  sea  and  land,  in 
joining— often  it  is  feared  without  even  the  protection  of  trustworthy  non- 
commissioned officers— the  head-quarters  of  a  corps,  distant  many  thou- 
sand miles.  Whether  this  system  be  one  likely  to  produce  satisfactory 
results  is  a  question  for  military  authority. 

The  late  Commission  on  the  Organization  of  the  Indian  Army,  in 
answer  to  the  fifth*  question  submitted  to  them,  have  recommended  a  ooo» 
tinuance  of  this  system,  with  only  the  slight  modification  of  redact 
to  twelve  years  the  period  of  Indian  service^  This,  however,  ii * 
recommendation  which  practically,  in  the  present  state  of  the  law,  OftH 
not  be  carried  out;  and  the  period  is  now  reduced  to  ten  years.  Bat 
Indian  service,  for  most  arms,  cannot  be  protracted  much  over  eigfy 
seeing  that  enlistment  is  limited  to  ten,  and  that  nearly  two  must  be  con- 
sumed in  training  and  on  the  voyage.  If,  therefore,  the  period  be  rt 
further  reduced,  airmen  sent  out  will  have  to  be  brought  home,  not  to  do 
further  duty  in  Europe,  but  to  be  discharged,-— with  a  disgust  for  the 
service,  easily  explained  by  this  unduly  protracted  relegation  to  a  tropical 
climate. 

The  effect  of  the  present  system  has  been  described  by  an  officer  lately 
returned  from  filling  a  high  command  on  the  Staff  of  the  Indian  Arm; 
in  the  following  terms. 

He  states,  "  that  it  is  impossible  for  any  one  who  has  not  witnessed, « 
he  did,  the  successive  arrivals  of  undisciplined  recruits,  to  realise  tk 
fearful  exhaustion  which  takes  place  under  the  present  system.7'  Se 
further  states,  "  that  he  observed  a  marked  contrast  between  the  draft* 
and  entire  battalions.  That  tne  former  invariably  arrived  disorganise 
and  sickly,  while  the  latter,  for  the  most  part,  were  in  good  health  and 
discipline." 

Without  offering  on  this  point — obviously  a  professional  one— aty 
opinion  of  his  own,  the  Lecturer,  nevertheless,  thinks  it  right  to  d»* 
attention  to  the  valuable  "  Paper  prepared  by  an  Officer  of  Hank,"  which 

*  6th  Question.  The  beet  means  of  providing  for  the  periodical  Reliefs  of  the  mo"*^ 
Army? 

f  The  Commission  also  recommended  the  establishment  at  the  Cape  of  a  Convaletf*" 
Station.  But  it  is  believed,  that,  for  the  soldier  drooping  from  a  tropical  service,  si** 
air  and  home  influences  alone  will  be  found  efficacious ;  and  that  his  removal  to  a  oolosj 
where  a  coloured  population,  less  civilised  than  that  of  India,  exists,  would  pro*  **T 
thing  but  beneficial.  The  selection  in  India  for  military  stations  of  healthy  loeslitiei,  & 
the  construction  there  of  proper  barracks,  are  useful  and  necessary  measures  too  obviotf 
to  require  the  support  of  medical  or  statistical  authority. 
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was  read  here  on  the  23d  of  March  last,  by  the  gallant  officer  who  pre- 
sides to-day.  At  p.  7  of  this  important  paper,  now  known  to  emanate 
from  the  highest  authority,  there  is  an  opinion  in  favour  of  instituting  for 
Beliefs  by  drafts,  Reliefs  by  entire  battalions.  And  it  should  be  borne  in 
mind,  as  an  additional  argument  for  this  change,  that  the  men  would,  by 
this  latter  arrangement,  be  always  in  organised  bodies,  and  available  on  the 
high  seas  for  imperial  purposes,  while  for  such  purposes  drafts  are  valueless. 

With  regard  to  the  proper  period  for  a  Relief,  it  is  observed,  also  by  the 
same  high  authority,  that, "  with  the  improved  means  of  transport  to 
India,  it  would  be  very  desirable  that  every  battalion  should  be  relieved 
when  it  should  be  found  unfit  for  active  service  by  sickness  or  loss  in 
battle;  and  that  every  corps  should  be  relieved  after  nine  years'  service  in 
India."  For  reasons  above  assigned,  that  period  would  be  too  long;  and, 
following  the  principle  here  recognised,  namely,  that  a  corps  should  be 
relieved  when  no  longer  effective,  it  is  believed  that  "  five  years"  will  be 
the  safer  limit  for  the  recurrence  of  ordinary  Reliefs. 

In  support  of  this  opinion,  the  lecturer  would  again  cite  the  authority 
of  the  officer  before  referred  to,  as  lately  returned  from  a  command  in 
India.  He  states,  that  when  ther6  he  made  particular  inquiry  as  to  the 
duration  of  Indian  service,  and  he  is  confident  that  a  close  inspection  of 
official  returns  will  support  him  in  the  opinion,  that,  on  the  average,  men 
do  not  serve  in  India  continuously  for  more  than  five  years.  Some  are 
invalided  and  go  out  a  second  time,  and  thus  regimental  records  may  show 
men  of  more  than  five  years'  service,  but  then  it  is  not  continuous.  Sir 
Edward  Lugard,  in  his  evidence*  before  the  late  Commission,  mentions 
the  case  of  the  Buffs,  kept  in  India  for  19  years,  of  whom  just  one  man 
and  an  officer  came  home  with  the  colours  of  those  who  had  accompanied 
them  from  England. 

By  the  aid  of  an'esteemed  friend,  the  Lecturer  is  able  to  refer  to  the 
eminent  authority  of  the  late  Sir  Joseph  Banks  in  favour  of  short  tropical 
service.  In  the  autobiography  f  of  Mr.  Waterton,  the  naturalist,  the 
following  interesting  passage  occurs.  He  states,  that,  referring  to  "  low 
and  swampy  countries  within  the  tropics,  in  general  very  insalubrious 
and  fatal  to  European  constitutions,"  Sir  Joseph  Banks  "particularly 
impressed  on  his  mind,,,  "  that  you  may  stay  in  them  for  three  years  or 
so  and  not  suffer  much.  After  that  period,  fever,  and  ague,  and  probably 
a  liver  disease,  will  attack  you,  and  you  willMie,  at  last,  worn  out,  unless 
you  remove  in  time  to  a  more  favoured  climate." 

This  was,  as  Mr.  Waterton  describes  it,  "the  admirable  advice"  of 
Sir  Joseph  Banks,  and  his  friend  adds  "that  he  followed  it  with  great 
success  in  Dutch  Guiana  for  several  years,  coming  home  at  intervals 
agreeably  to  the  excellent  and  necessary  advice  which  he  had  thus 
received." 

The  laws  of  nature  do  not  vary,  and  if  the  late  Indian  Commission  had 
not  been  necessarily  so  long  occupied  on  the  fourth}  question  of  the  inquiry, 
and  could  have  found  time  to  examine  Dr.  Balfour,  the  present  able  ohief 
of  the  Army  Medical  Statistical  Department,  it  is  believed  that  they  would 

•  Page  147. 

f  '<  Essays  on  Natural  History,"  by  Charles  Waterton,  Esq.   Pint  Series,  p.  41. 

%  4th  Question.  The  composition  of  the  Army? 
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have  elicited  from  that  gentleman  much  valuable  information  on  the 
effects  of  a  prolonged  tropical  residence.  He  would  probably  have  been 
able  to  dispel  the  erroneous  impression,  conveyed  by  evidence  and  returns 
laid  before  the  Commissioners,  that  in  India  the  greatest  mortality  neces- 
sarily occurs  among  new  comers.  This  is  believed  to  be  a  fallacy,  founded 
on  the  experience  of  unhealthy  stations  and  a  defective  system  of  Reliefs, 
and  which  is  now  disproved  by  the  fact,  established  since  the  Commis- 
sion sat,  that  in  21  regiments  of  16,688  rank  and  file  sent  to  India  in 
1857-8,  and  not  engaged,  the  mortality  during  the  first  year  after  landing 
was  only  622,  or  at  the  rate  of  3^  per  cent.,  which  is  below  the  average 
of  a  series  of  years. 

Some  extracts*  from  the  able  and  interesting  reports  of  Sir  Alexander 
Tulloch  and  the  late  Dr.  Henry  Marshall,  relating  to  the  effects  of  a  pro- 
longed residence  in  the  West  Indies,  Ceylon,  and  the  Mauritius,  may  be  cited 
to  negative  this  supposition  that  the  greatest  mortality  would  be  amongst 
the  newly  arrived.  The  contrary  appears  to  be  the  rule,  with  the  single 
exception  of  deaths  caused  by  epidemics,  which  do  appear  to  be  more 
numerous  among  recruits  than  among  old  soldiers. 

This  is  explained  by  the  predisposing  influence  of  fear, — fear  to  take 
disease,  and  fear  to  succumb  to  it. 

But  one  important  circumstance  in  favour  of  short  Indian  service,  it  is 
especially  the  duty  of  the  Lecturer,  as  a  point  identified  with  emigration 
experience,  to  bring  prominently  under  review:  viz. 

If  service  be  reduced  to  five  years,  then  service  in  India  may  be  treated 
as  service  in  the  field. 

Now  the  effect  of  this  change  would  facilitate  a  decision  which  is 
needed,  namely,  not  to  send  out  any  more  soldiers1  families.  A  soldier 
could  not  complain  of  his  being  separated  from  his  family  once  in  his  life 
for  five  years.  A  ship  is  never  commissioned  for  less  than  three  years, 
and  no  women  are  allowed  on  board.  But  the  necessity  of  the  separation 
arises  from  the  difficulty  of  sending  with  safety  any  large  number  of 
young  children  on  a  voyage  to  India,  and  for  obvious  reasons  soldiers' 
children,  are,  as  a  rule,  very  young.  In  the  nine  ships  despatched  last 
year,  the  number  of  children  under  five  years  of  age  amounted  to  29  per 
cent,  while  the  general  average  in  our  population  returns  is  only  18*10. 
The  whole  number  of  this  age  in  these  nine  ships  amounted  to  1,061,  and 
of  that  number  as  many  as  841,  or  82  per  cent.,  died  on  the  passage,  but 
not  from  any  mismanagement.  On  long  voyages  mortality  amongst  very 
young  children  is  unavoidable.  In  1852,  in  the  Emigration  Commis- 
sioners'  Australian  ships,  the  number  of  children  was  slightly  increased 
by  a  relaxation  of  the  rule  excluding  families  with  more  than  three  under 
ten,  so  as  to  admit  families  with  four  under  twelve.  This  slight  alteration 
caused  the  per-centage  of  mortality  to  rise  from  1*95  in  1851  to  4.94  in 
1852.  The  following  year,  when  this  result  became  known,  the  former 
office  rule  was  re-established,  and  the  per-centage  immediately  fell  to  1*66 
in  1858,  and  to  1*59  in  1854,  the  latter  low  averages  being  calculated  on 
41,065  embarkations,  while  the  former  high  one  was  only  34,095.  With 
this  experience  of  the  emigration  service,  and  a  knowledge  that  during 

•  Vide  Appendix  III.  p.  161. 
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the  Mutiny  there  was  very  great  mortality  amongst  the  soldiers'  children 
collected  at  Dum-Dum,  the  alternative  seems  to  be,  a  short  separation 
or  Death.     It  cannot  be  doubted  which  ought  to  be  adopted. 

And  here  the  Lecturer  must  strongly  deprecate  any  attempt  to  colonise 
India  by  means  of  soldiers'  families.  If  European  colonisation  in  India  be 
possible  and  desirable,  on  which  subject  the  Lecturer  offers  no  opinion,  let 
it  be  done  effectively,  as  in  other  colonies,  by  young  couples  and  families 
unincumbered  by  young  children.  But  on  the  score  of  humanity  he  pro- 
tests against  any  such  attemptVith  soldiers1  families,  as  it  must  lead  to  the 
inevitable  destruction  of  helpless  children. 

It  may  also  be  added,  that,  if  service  in  India  be  treated  as  service  in  the 
field,  then  the  force  will  lose  the  characteristics  of  a  local  corps,  which 
it  must  inevitably  acquire  by  a  protracted  service  in  a  tropical  climate, 
without  the  excitement  of  war,  and  with  the  present  exchanging  and 
volunteering. 

Lastly,  it  remains  to  be  shown  that  five  years'  service  will  not  cause 
any  additional  expense  for  sea  transport.  By  a  plan  which  will  be 
presently  explained,  ships  may  be  chartered  under  one  contract  for  the 
double  voyage,  out  and  home,  at  an  average  price  of  £25  a  head. 

In  his  pamphlet  before  referred  to  (p.  12)  the  Lecturer  first  made  known 
his  scheme,  and  mentioned  £80  as  the  price  at  which  their  shipping  could 
be  secured.  In  the  month  of  November  last  he  reduced  his  estimate  to  £25. 

An  official  inquiry  lately  instituted  at  the  Emigration  Office  has 
resulted  in  a  report,*  which  the  Lecturer  has  been  permitted  to  peruse,  con- 
firming the  correctness  of  this  later  opinion ;  and,  in  support  of  Mr.  Walcott's 
conclusions,  it  may  be  observed,  that  his  calculations  are  made  on  existing 
prices  ruling  in  a  restricted  market,  and  before  the  consolidation  of 
offices,  which,  competing  in  the  same  business,  unduly  enhanced  the  price 
of  all  hired  transports.  Now,  the  average  price  during  five  years— 
1852-3  to  1856-7 — paid  under  two  separate  contracts — one  out  and  the 
other  home — by  the  East  India  Company,  was:  outwards  £14  10#.,  home- 
wards £32  85.  or,  together,  £46  18s.  a  head  ;  being  £21  18*.  a  head  in 
excess.  On  a  comparison,  therefore,  of  the  working  of  the  scheme  with 
the  sums  already  paid,  as  shown  by  a  returnf  lately  compiled  at  the 
India  House,  the  result  appears  to  be  as  follows  : — 

The  gross  cost  of  sea  transport  for  all  the  Queen's 
troops,  cavalry  and  infantry,  drafts  and  invalids, 

for  the  five  years  above  mentioned,  was  .        .  £6 15,032 

Or  say  in  round  numbers 615,000 

At  this  period  the  average  annual  strength  of  the  Queen's  forces  in 
India  was  28,161,  or  say  in  round  numbers  28,000.  Consequently  the 
average  gross  annual  charge  for  transport,  including  regiments,  drafts, 
invalids,  &c.  was  £123,000. 

The  cost  of  relieving  an  army  of  the  same  numerical  strength  upon 
the  proposed  plan  every  five  years,  at  £25  a  head  for  the  double  voyage, 
would  be  as  follows : — 

*  27th  March,  I860,  S.  Waloott,  Esq.,  to  Maj.-General  Sir  Alexander  Tulloch,  K.C.B. 
f  Vide  Appendix,  p.  160. 
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6,600,  or  one-fifth,  outwards,  at  £12  10*  equal  .    .    £70,000 
3,860,  or  three-fifths  of  above  number,  homewards, 

at  £12  10s.  equal 42,000 

Total £112,000 

The  number  to  be  conveyed  home  is  arrived  at  bv  assuming  that,  of 
the  army  sent  out,  two-fifths,  or  eight  per  cent,  annually,  would  disappear, 
either  by  death,  purchasing  their  discharges,  or  absorption  in  India. 
These  casualties,  it  should  be  observed,  are  taken  at  much  less  than  the 
present  rate*  It  is  hoped  that  by  shorter  service  Indian  casualties  will 
be  diminished. 

On  a  comparison  of  the  two  systems  for  the  same  foroe,  a  saving  on 
sea  transport  is  shown  in  favour  of  the  scheme  of  more  than  £11,000 
annually.  But  the  above  comparison  is  made  on  the  strength  before  the 
Mutiny.  If  made  on  a  force  of  80,000,  then  the  result  would  be  as 
follows:— 

If  28,000  men  cost  £123,000,  80,000  at  the  same  rate 

would  give  £851,428}  or  in  round  numbers       .        .    £850,000 
Now,  the  transport  for  16,000,  or  one-fifth 
of  80,000,  outwards,  at  £12  10*.  a  head, 

would  equal £200,000   * 

9,600  (or  less  two-fifths,  or  8  per  cent,  per 
annum,  of  the  number  sent  out)  home- 
wards, at  £12  10s.  a  head  would  equal    .       120,000 

820,000 

Or  an  annual  saving  in  round  numbers  of  (per  annum 
for  sea  transport) £30,00<l 

Thus  it  is  now  established,  on  official  authority,  that  an  Indian  Relief 
may  be  effected  at  £25  a  head  for  sea  transport,  or  less  than  the  "  levy- 
money  "  *  of  the  cheapest  description  of  recruit,  and  that  for  this  service 
the  East  India  Company  has  paid,  on  the  average  of  a  series  of  years,  as 
much  as  £46  18s.  a  head. 

Mr.  WaJcott's  Reportf  and  the  India  House  Return}  before  referred  to 
are  the  documents  which  authoritatively  substantiate  this  statement. 

This  saving  effectually  disposes  of  any  fiscal  objection  as  regards  the 
sea  transport  Unfortunately,  die  Lecturer's  experience  being  confined  to 
the  sea-board,  he  cannot  give  the  particulars  of  the  inland  part  of  the 
operation.  On  this  account  it  is  necessary  that  he  should  anticipate  the 
objection,  that  bis  plan  will  cost  too  much  for  land  transport  in  India. 

If  this  question,  seriously  affecting  the  health  and  efficiency  of  the 
British  Army  and  the  lives  of  soldiers'  families,  is  to  be  submitted  to  the  cal- 
culations of  an  accountant,  and  the  decision  made  to  depend  on  his  report, 

•  "LeYy-money"  ptfotnt-  £  $.    d. 

Infantry  of  the  Line 81  IS  11 

Royal  Artillery— Field  Batteries 50    5    0 

Hone  Artillery 73    8    9 

Royal  Engineer! 84    2    5 

t  27th  Marcht  I860, 8.  Walcott,  Eeq. ,  to  Maj.-General  Sir  Alexander  Tnlloeh,  K.C.B. 

t  Appendix,  p.  160. 
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then  there  may  be  claimed  as  a  set-off  for  this  land  transport  objection 
a  credit— 

1.  Of  £100  per  man  for  every  diminished  casualty. 

2.  Of  the  sums  to  be  paid  for  moving  up  oountry  the  10,000  rank 

and  file  drafts  now  under  orders  for  India. 

8*  Of  the  like  sums  for  moving  down  country  a  corresponding 
number — less  deaths  and  volunteers— of  invalids  and  time- 
expired  men  coming  home  to  be  discharged. 

4.  Of  the  saving  of  passage  money  by  not  sending  out  soldiers9 
families;  and, 

Lastly,  of  a  good  round  sum  by  the  suppression  of  depot  battalions. 

When  that  account  is  made  up,  it  will  probably  show  a  sufficient 
balance  in  favour  of  the  Lecturer's  scheme,  and  a  result  as  satisfactory 
to  himself  as  the  recent  inquiry  at  the  Emigration  Office  into  the  accusaey 
of  his  statement,  that  Indian  shipping  could  be  engaged  at  £25  a  head 
for  the  double  voyage. 

One  objection  to  the  plan  may  very  fairly  be  urged,— namely,  the  diffi- 
culty of  engaging  in  England  to  embark  on  the  return  passage  any  given 
number  of  men.  But  to  this  objection  it  may  be  observed,  that  the  ships 
proceed  by  the  Cape,  while  the  letter  of  advice  goes  overland— that  com- 
munications by  telegrams  and  railways,  as  they  are  proceeded  with,  will 
facilitate  the  service, — and  that  charters  may  be  carefully  framed  to  meet 
any  inordinate  loss  on  men  short-shipped  in  India. 

Before  proceeding  to  the  next  division  of  the  subject,  it  is  necessary  to 
refer  once  more  to  the  paper  prepared  by  an  Officer  of  Bank,  recom- 
mending an  alteration  in  the  infantry  organization.  On  this  point,  which, 
as  it  regards  the  possibility  of  expediting  Beliefs,  is  a  material  one,  the 
Lecturer  offers  no  opinion  of  his  own :  nevertheless  he  must  insist  that  it  is 
not  possible  to  transport  men  effectively  and  economically,  unless  they  are 
under  the  control  of  one  authority,  and  in  bodies  regularly  organized. 
Without  intruding  his  own  opinions  on  a  professional  point,  he  may, 
perhaps,  be  permitted  to  express  a  doubt  whether  drafts  would  ever  fulfil 
these  necessary  conditions. 

He  would  also  draw  attention  to  the  forcible  arguments  in  the  paper 
just  referred  to,  and  which  coming  from  such  high  authority  must  carry 
great  weight  in  favour  of  creating  additional  battalions. 

In  quitting  this  subject  the  only  remark  that  will  be  added  is,  that,  if  in 
the  proper  department  it  should  be  considered  that  the  regulation  one- 
third  Home  and  two-thirds  Foreign  Service  can  be  worked  most  effect- 
ively by  regiments  of  three  battalions,  then  it  would  seem  that  such 
regiments  as  already  possess  twenty-four  companies  may  be  forthwith 
reorganised  and  raised  to  regiments  with  three  effective  battalions,  with- 
out any  additional  expense  to  the  country. 

IV. — Evils  resulting  from  a  Defective  Organization  of  the 
Transport  Service. 

In  the  month  of  March,  1859,  the  Lecturer  published  his  views  on  this 
subject.    He  remarked  that— 
"  At  present  there  are  two  public  departments  doing  the  same  business 
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and  competing  in  the  same  market.  Any  one  acquainted  with  the  business 
of  taking  up  shipping  by  public  tender  knows  the  advantage  of  being 
able  sometimes  to  decline  all  tenders  without  the  risk  of  losing  a  desirable 
ship  by  its  charter  to  another  public  department.1' 

He  also  observed  that — 

"  Another  advantage  derivable  from  a  concentration  of  authority  is, 
that  any  improvement  connected  with  health,  dietary,  fittings,  or  other 
details  which  experience  may  recommend,  could  at  once  be  adopted  by 
the  War  Minister,  instead  of  first  being  subject  for  discussion  between 
two  separate  departments,  as  will  probably  now  occur  on  any  important 
alteration  in  the  transport  service.  But  to  perfect  a  transport  system 
constant  changes  will  occur,  as  the  experience  pf  several  voyages,  if  care- 
fully watched,  suggests  improvements ;  and  these,  if  another  department 
has  first  to  be  consulted,  may  not  be  so  readily  adopted. 

"The  chief  benefit,  however,  expected  from  such  concentration,  is  the 
possibility  of  placing  in  the  same  hands  the  control  over  the  troops  to  be 
conveyed,  and  the  ships  chartered  for  their  conveyance.  At  present 
there  is  a  divided  authority  between  separate  departments — the  Quarter- 
master-General's Office  and  the  Admiralty,  or,  if  the  troops  are  destined 
for  India,  the  new  Council.  But  for  the  successful  movement  of  bodies 
of  people  by  sea  as  well  as  on  land,  an  undivided  authority  over  the 
whole  operation  is  indispensable.  A  divided  authority  increases  un- 
certainty; and,  as  every  uncertain  contingency  has  to  be  provided  against 
in  the  charter,  the  shipowner  is  sure  to  charge  for  it  as  a  certainty. 

"  Again,  unless  the  same  department  which  controls  the  men  also 
engages  the  ship,  and  is  made  liable  for  her  detention  if  kept  waiting  for 
men,  or  for  an  alteration  of  the  fittings  when  too  many  or  too  few  of  a 
class  come  forward  for  embarcation,  there  is  no  security  that  careful 
previous  arrangements  will  be  made ;  and,  when  any  miscarriage  does 
take  place,  each  department  blames  the  other,  and  so  both  escape  censure. 
Moreover,  by  a  concentration  of  authority,  and  the  military  authorities 
having  the  entire  control  over  the  transports,  there  would  be  less  risk  of 
troops  on  the  eve  of  foreign  service  being  harassed  unnecessarily  and 
kept  under  orders  to  sail  longer  than  is  absolutely  necessary. 

"  It  is  believed  that  in  the  general  arrangements  of  the  transport  ser- 
vice very  great  improvements  have  of  late  years  taken  place;  but,  never- 
theless, orders  and  counter-orders,  as  to  both  the  time  and  place  of 
embarcation,  not  unfrequently  do  occur. 

"  Now,  it  is  very  desirable  that  men  on  the  eve  of  long  foreign  service 
should  not  be  harassed  unnecessarily;  and  by  proper  arrangements  the 
time  of  sailing  may  generally  be  known  with  certainty  a  month  before- 
hand, when  the  ship  is  taken  up.  But  if  when  the  shipping,  as  at  present, 
is  not  under  military  control,  men  are,  from  the  fear  of  being  too  late, 
refused  furloughs,  and  unable  to  take  leave  of  their  friends,  and  after- 
wards are  long  kept  waiting  for  their  ship,  they  embark  discontented; 
and,  as  the  British  Army  has  to  be  recruited  by  voluntary  enlistment,* 
everything  which  tends  tc  make  the  service  unpopular  ought,  if  possible, 
to  be  avoided." 

To  these  general  views,  the  result  of  experience  derived  ^  from  an 
analogous  service,  the  Lecturer  adheres.    But  they  have  recently  received 
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confirmation  by  the  authority  of  a  medical  officer,  who  states  that  he  lias 
made  nine  voyages  in  charge  of  troops.  At  the  time  the  Lecturer's 
pamphlet  appeared  in  England,  Doctor  Kirwan,  late  Assistant-surgeon  of 
H.M.  18th  Light  Infantry,  wholly  unknown  to  the  Lecturer,  and,  as  he  has 
ascertained,  now  filling  a  staff  situation  in  India,  published  at  Calcutta, 
from  "journals  carefully  kept  during  nine  voyages,"  his  views  on  sea 
transport  Without  subscribing  to  all  Doctor  Kirwan's  opinions,  his 
suggestions  on  many  details  will  be  found  to  be  very  valuable.*  To 
the  authority  of  Doctor  Kirwan  the  Lecturer  would  confidently  refer  in 
confirmation  of  his  published  opinions  on  the  evils  resulting  from  the 
arrangements  for  the  despatch  of  troops  being  distributed  over  so  many 
departments,  and  he  entirely  subscribes  to  this  officer's  remark,  that  "  sea 
transport  would  be  conducted  more  simply,  economically,  and  efficiently, 
by  having  the  whole  business  entrusted  to  one  department  especially 
appointed  and  educated  for  that  purpose." 

The  foregoing  remarks  have  reference  chiefly  to  transport  for  ordinary 
reliefs  in  time  of  peace.  But  for  the  most  part  they  would  equally  apply  in 
time  of  war.  During  the  three  years  of  the  Russian  war,  the  transport 
votes  exceeded  fifteen  millions  sterling  ;  and  it  is  notorious,  that  of  this 
large  outlay  much  was  expended  unnecessarily.  The  average  cost  of 
sailing  vessels— which  the  Admiralty  hired  the  first  year  by  the  month 
and  not  by  the  voyage,  was  £1  7s.  7£d.  per  ton.  The  Transport  Board 
the  following  year  knocked  down  the  average  price  to  15s.  10£tf.  per  ton  ; 
and,  as  the  original  mistake  was  committed  of  sending  men  by  steamers 
and  horses  by  sailing  vessels,  instead  of  reversing  the  operation,  much 
of  the  large  outlay  in  the  first  year  on  steamers  was  thrown  away,  as  with- 
out horses  the  Army  could  not  take  the  field.  The  Himalaya  did  not 
reach  Varna,  on  her  first  voyage  with  horses,  until  the  12th  of  June; 
while  this  vessel,  with  the  Ripon,  Manilla,  and  Orinoco,  had  sailed  from 
England  with  the  Guards,  and  other  infantry  regiments,  in  the  month 
of  February. 

It  is  the  Lecturer's  opinion,  that  in  time  of  war  recourse  must  be  had 
for  the  most  part  to  the  transports  of  the  merchant  service ;  and  that 
by  the  aid  of  this  service,  if  properly  directed,  our  military  power  may 
be  enormously  increased.  Now,  as  a  class,  shipowners  are  remarkable 
for  their  intelligence;  and  being  necessarily  exposed  to  great  competition 
they  must,  in  protection  of  their  own  interests,  make  for  themselves  the 
best  bargains  they  can.  For  the  interests  of  the  public,  it  is  essential  that 
any  department  engaged  in  chartering  ships  should  be  thoroughly  ac- 
quainted with  this  description  of  business ;  and  it  may  be  regretted  that 
at  the  close  of  the  Russian  war  the  Transport  Board  was  suppressed.  But 
it  is  believed  that  the  then  First  Lord  was  very  demons  of  preserving  the 
experience  of  the  Board ;  and  it  is  only  just  to  Mr.  Gifiard  of  the  Admi- 
ralty, the  late  able  Secretary,  to  mention,  that  great  credit  is  due  to  him 
for  the  paina  which  he  is  known  to  have  taken  to  improve  this  branch  of 
the  service,  and  to  preserve,  as  a  record  for  future  use,  much  valuable 
information  which  the  Board  had  acquired. 


*  For  extracts  from  this  useful  and  timely  publication,  tide  Appendix  IV.  p.  164. 
VOL  IV.  M 
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V.— Organization  recommended  for  the  Transport  Service. 

The  outline  of  the  plan  which  the  Lecturer  would  recommend  is  given 
at  page  24  of  his  pamphlet.  It  may  here  be  briefly  recapitulated  as 
follows:— 

1.  To  consolidate  the  transport  business  under  a  Royal  Commis- 

sion to  be  issued  by  the  War  Minister. 

2.  The  Commission  to  consist  of  the  Quartermaster-  General,  as 

president,  his  .deputy,  and  two  Civil  Commissioners,  of  whom 
one  may  act  as  secretary. 

3.  The  Civil  Commissioners  to  be  responsible  for  the  engagement 

of  shipping,  and  the  appointment  of  proper  officers  to  survey 
and  despatch  vessels. 

4.  Financial  details  to  be  settled  by  the  Treasury  with  reference  to 

analogous  services  performed  by  the  Council  of  India  and  the 
Emigration  Commission. 

5.  The    Board   to   employ  exclusively  vessels   hired  from  the 

merchant  service  of  a  suitable  size,  so  that  two  would  always 
carry  a  battalion.  As  a  general  rule,  ordinary  Beliefs  to 
be  effected  to  and  from  England  direct.  This  mode  of  relief, 
which  will  bring  home  regiments  more  frequently,  will  be 
found  to  facilitate  the  engagement  of  cheap  transport,  as  there 
is  a  home  but  not  an  inter-colonial  trade;  and  every  cheap 
troop-ship  must  carry  cargo  as  well  as  passengers.,  and  will  be 
chartered  most  advantageously  for  the  double  voyage  out 
and  home. 

The  reasons  for  this  form  of  charter  will  be  found  at  pages 
1 1  and  14  of  his  pamphlet.*  As  before  stated,  the  sum  of  £25 
may  be  relied  on  as  the  fair  average  price  per  head  of  an 
Indian  Relief;  and  it  is  impossible  that  it  can  be  effected  for 
less  by  vessels  belonging  to  Government.  For  the  reasons 
against  the  employment  of  ordinary  Beliefs  by  Government 
transports  the  Lecturer  would  refer  to  a  memorandum  in  the 
Appendix  to  his  pamphlet. 

6.  Any  steam  transports  which,  against  the  exigencies  of  war,  it 

may  be  thought  advisable  to  retain  or  to  construct  afresh  on 
new  principles,  should  be  under  the  exclusive  control  of  the 
Admiralty.  But  it  is  believed  that  even  in  war  the  steam 
fleet  of  the  merchant  service  will  be  found  equal  if  not 
superior  to  any  transports  which  on  an  emergency  could  be 
turned  out  of  Government  yards. 

It  may  be  observed,  that,  for  the  safe  and  quick  passage  of 
troop-ships,  they  ought  not,  except  under  great  restrictions  as 
to  quantity  and  stowage,  to  carry  military  stores;  and  that,  if 
transports  be  hired,  such  restrictions  would  generally  be 
found  to  make  it  cheaper  to  send  their  stores  by  vessels 
chartered  expressly  for  this  conveyance.     Such  vessels  would 


*  Vide  Extract*,  Appendix  I.  p.  167. 
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not  be  subject  to  many  conditions  which  are  only  imposed 
on  ships  carrying  passengers  and  not  cargo. 

For  this  reason,  if  it  could  be  so  arranged,  it  would  be  far 
better  for  the  troops  not  to  disturb  the  present  arrange* 
ments  for  the  conveyance  of  military  stores. 
7.  The  vessels  chartered  for  the  conveyance  of  troops  to  be 
despatched  from  certain  despatching  ports,  so  selected  as  to 
facilitate  the  engagement  on  the  most  advantageous  terms  of 
any  shipping  that  may  be  available  at  the  time,  in  the  prin- 
cipal ports  of  the  United  Kingdom.  Three  such  ports,  one 
in  the  Mersey,  another  in  the  Channel,  and  a  third  in  Ireland, 
would  suffice. 

At   these   despatching   ports,    baggage    warehouses,   and 

facilities   for  embarking  and    disembarking  troops  without 

exposure  to  wet,  to  be  under  the  control  of  the  Quarter- 

master-General's  local  officers. 

Without  going  into  unnecessary  details,  the  above  is  an  outline  of  the 

scheme  which  the  Lecturer  would  recommend  for  the  military  transport 

service.     In  submitting  it  as  the  result  of  the  best  opinion  which  he  can 

form  upon  the  subject,  he  can  only  repeat  the  observations  which  were 

originally  appended  to  it.     They  are  as  follows : 

"  The  main  point  on  which  he  insists,  as  essential  to  the  efficiency  of 
any  transport  system,  is  to  attach  to  the  military  authorities  the  responsi- 
bility of  moving  troops  by  sea  as  well  as  on  land. 

<(  At  the  same  time  he  feels  that,  to  many  persons,  it  may  seem  hazardous 
to  remove  from  the  Admiralty  the  superintendence  of  a  service  which 
concerns  the  lives  of  troops.  And  he  readily  admits  one  advantage 
attached  to  the  present  system,  namely,  that  the  decisions  of  the  Admi- 
ralty—the highest  naval  authority  in  the  realm — carry  a  weight  which, 
when  inevitable  accidents  do  occur,  opposes  a  powerful  resistance  to  the 
undue  pressure  of  public  opinion.  For  it  must  be  borne  in  mind  that  by 
no  human  efforts  can  the  perils  of  the  sea  be  always  successfully  resisted. 
"  On  the  other  hand,  it  is  believed  that  Admiralty  regulations,  framed 
carefully,  but  still  somewhat  with  reference  either  to  long  usage  or  the 
rules  of  the  Queen's  service,  do  not  admit  of  the  engagement  of  merchant 
ships  on  the  best  terms ;  and  that  a  separate  Board,  responsible  for  its  own 
management,  and  able  to  deal  promptly  with  shipowners  and  their  brokers, 
will  obtain  far  better  terms  than  an  office,  the  operations  of  which  must 
necessarily  be  under  the  control  of  a  superior  department.  Moreover,  as 
a  proof  that  the  sea  transport  of  troops  may  safely  be  intrusted  to  a  Board 
presided  over  by  the  Quartermaster-General,  and  subordinate  to  the  War 
Minister,  and  with  a  marine  department  composed  exclusively  of  civilians, 
the  lecturer  would  confidently  refer  to  the  operations  of  die  East  India 
Company  and  the  Emigration  Commission,  which  latter  department  has  to 
deal  with  undisciplined  people,  including  women  and  children,  far  more 
difficult  to  manage  than  disciplined  troops;  and  he  is  confident  that  such 
a  transport  office  as  above  suggested  could  be  organized  with  perfect 
safety  and  every  probability  of  success." 

M2 
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Conclusion. 

It  only  remains  to  recapitulate  the  principal  points  of  the  lecture.  They 
are  as  follows:— 

I.  The  severity  of  the  Colonial  service,  as -shown  by  the  cited 

cases. 
8.  The  claim  of  the  Army  to  a  frugal  use  of  all  money  voted  for 

military  transport. 
8.  The  waste  in  employing  fbr  ordinary  reliefs  steam  troop-ships. 

4.  The  exhaustion  of  recruiting  resources  by  the  casualties  of  the 

Indian  Army. 

5.  The  difficulty  of  keeping  up  this  force  unless  its  casualties  are 

diminished. 

6.  The  mortality  amongst  soldiers'  families  on  the  voyage  to 

India. 

7.  Advantages,  as  regards  the  health  and  efficiency  of  the  whole 

British  army,  and  the  preservation  of  life,  by  reducing  Indian 
service  to  "  five  years  "  as  the  maximum. 

8.  Explanation  of  the  process  by  which  this  change  of  system  mat 

be  effected,  without  any  additional  expense  for  sea  transport. 

9.  Necessity  of  additional  battalions. 

10.  The  present  defective  organization  of  the  transport  service, 
and  evils  resulting  therefrom  in  peace  and  war. 

II.  The  expediency  of  organising,  in  connection  with  the  Quarter- 
master-General's Department,  a  transport  office,  responsible  to 
the  War  Minister. 

12.  This  office  to  employ,  for  ordinary  reliefs,  transports  hired 
fronl  the  merchant  service;  and,  as  a  general  role,  the  reliefs 
to  be  effected  from  England  direct. 

The  above  brief  summary  will  serve  to  recall  attention  to  the  principal 
points  of  the  lecture,  which  it  is  hoped,  considering  the  importance  of  the 
subject,  will  not  be  thought  of  inordinate  length. 

Without  any  wish  to  create  unnecessary  alarm  or  undue  excrement, 
but,  at  the  Same  time,  with  a  very  strong  conviction  of  the  importance 
of  the  subject,  and  also  of  the  difficulty  of  accomplishing  the  extensive 
changes  considered  necessary  to  remedy  existing  evils,  it  is  submitted 
that  The  Lecturer  may  reasonably  entertain  a  desire  that  the  foregoing 
remarks  should  be  pressed  on  the  attention  of  the  Imperial  Government, 
the  Indian  Council,  and  those  influential  philanthropists  who  take  soldiers' 
families  under  their  special  care  and  protection,  and  whose  benevolent 
exertions  will — when  the  proposed  measures  are  carried  into  effect- 
become  more  than  ever  valuable. 

Lastly,  if  Her  Majesty's  Government,  convinced — through  the  instru- 
mentality of  this  Institution— that  a  case  for  inquiry  has  been  made  out, 
should  decide  upon  tendering  advice  to  that  effect  to  the  highest  autho- 
rity in  the  realm,  it  is  humbly  conceived  that  the  intense  interest  and 
earnest  solicitude  which  the  Sovereign  is  known  to  entertain  for  the 
welfare  of  Her  army,  would  probably  induce  Her  Majesty  graciously  to 
yield  a  ready  assent  to  a  measure  calculated  to  improve  its  efficiency  and 
social  condition. 
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Appendix  I. 

Extracts  from  the  pamphlet,*  "  Military  Transport  by  Sea,"  showing 
the  advantage,  in  working  Reliefs,  of  chartering  ships  for  the  double 
voyages— 

"  The  cost  of  a  soldier's  passage  to  India  in  1856-6,  and  the  early  part 
of  1857  (before  the  extent  of  the  mutiny  became  known),  was  under 
£10  10*.  per  head,  medicines  and  medical  comforts  included ;  and,  as  the 
victualling  comes  to  about  £7,  the  actual  cost  of  passage  was  very  little 
over  £3. 

"  That  sea  transport  to  India  should  be  procurable  on  such  low  terms 
is  at  first  inconceivable ;  it  is,  however,  a  fact,  and  one  well  worthy  of 
consideration  by  those  who  advocate  the  Overland  route,  or  the  employ- 
ment of  steamers  belonging  either  to  a  subsidized  Company  or  to  the  trade 
at  large.  It  admits  of  the  following  explanation: — The  East  India  Com- 
pany have  very  properly  so  framed  their  charters,  as  to  admit  on  board 
the  ships  which  they  engage  for  troops  the  easy  shipment,  in  addition,  of 
ordinary  cargo.  This  is  the  true  principle  of  getting  cheap  passenger 
ships.  8ome  articles  of  course  are  prohibited,  and  all  cargo  conveyed  in 
ships  carrying  troops,  or  ordinary  passengers,  should  be  stowed  under  in- 
spection, both  to  prevent  excess  either  of  quality  or  quantity,  and  to  secure 
its  proper  stowage,  especially  when  iron  and  like  heavy  articles  are  in 
question. 

"  The  effect  of  the  Company's  mode  of  hiring  transports  is  thus  ex- 
plained by  an  eminent  London  broker,  consulted  by  the  writer  on  many 
details  connected  with  the  Transport  Service,  and  to  whom  he  feels  much 
indebted.  He  says:— '  Ships  trading  to  India  can  get  dead  weight,  such 
as  metals,  beer,  and  heavy  Manchester  goods,  &c. ;  but  cannot  get  suffi- 
cient light  measurement  goods  to  fill  their  lofty  and  spacious  between- 
decks.  It  therefore  answers  to  take  troops  at  a  small  remunerative  price, 
as  better  than  nothing  or  next  to  nothing ;  and  H  enables  them  to  leave 
out  a  portion  of  the  neavy  articles  which  otherwise  they  would  have  to 
take,  lightening  the  ship  and  enabling  her  to  make  a  quick  instead  of  a 
slow  passage,  and  thus  to  save  in  wear  and  tear,  wages,  and  provisions.' 
The  late  discoveries  in  the  use  of  distilled  sea-water  may  farther  facilitate 
the  carriage  of  goods  in  troop  ships. 

M  It  is  however  in  the  passage  to  India  that  the  very  low  freights  prevail ; 
and,  although  the  writer  does  not  possess  returns  showing  the  average  cost 
of  a  homeward  passage,  still  he  believes  it  to  be  more  than  double  that  of 
the  passage  outwards.  It  is  hoped  to  remedy  this  defect  by  the  plan 
hereafter  explained,  and  to  reduce  the  cost  of  passage,  out  and  home, 
below  £80,  or  less  than  the  charge  for  an  infantry  recruit;  but  it  may  be 
useful  first  to  quote  the  opinion  of  the  late  Committee  relative  to  the  use 
of  the  overland  route,  as  a  great  deal  of  valuable  evidence  was  taken  on 
that  point.  It  is  as  follows  >— '  That,  although  the  overland  route  may  be 
advantageously  employed  in  times  of  emergency,  it  would  not  be  advisable 

*  Published,  March  1859,  by  William  Clowes  and  Sons,  Charing  Cross. 
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that  it  should  be  relied  upon  as  the  ordinary  route  for  the  transmission  of 
troops  to  India/     In  this  view  the  writer  entirely  concurs. 

"  In  the  Conclusion  the  writer  has  given  his  reasons  against  Government 
contracting  with  a  public  company  to  undertake  the  whole  Indian  Transport 
Service — a  proposal  which  has  been  made ;  and  in  a  separate  memorandum 
annexed,  supplied  by  the  same  experienced  person  before  mentioned,  to 
which  he  would  draw  particular  attention,  will  be  found  the  arguments 
in  favour  of  transporting  troops  by  hired  rather  than  Queen's  ships* 
At  the  same  time  he  admits  the  advantage  of  keeping  a  limited  number 
of  steam  transports,  to  be  commissioned  if  required,  and  of  occasionally 
employing  the  fleet,  as  in  the  Russian  war,  to  assist  in  transporting  an 
army. 

"  The  plan  which  has  occurred  to  the  writer  as  most  likely  to  redace 
the  cost  of  passage,  is  that  of  chartering  ships  for  the  double  voyage,  oat 
and  home.  It  has  already  been  explained,  that,  to  obtain  cheap  sea 
passages,  the  ship  must  carry  goods  as  well  as  passengers.  Now,  between 
this  country  and  all  its  possessions  abroad,  there  is  already  a  trade ;  bat 
there  is  very  little  intercolonial  trade.  If,  therefore,  a  transport  be 
chartered  for  the  double  voyage,  out  and  home  direct,  and  not  to  an 
intermediate  colony,  the  ship  both  ways  will  have  a  chance  of  ordinary 
cargo,  and  on  this  account,  independently  of  other  savings,  will  be  obtain- 
able at  a  lower  price.  The  effect  of  the  system  will  be,  to  send  the  re- 
lieved regiments  direct  to  England,  and  their  return  home,  consequently, 
would  be  much  more  frequent.  Of  course  this  could  not  apply  to  regi- 
ments located  in  the  same  group  of  colonies,  and  whose  stations  it  might 
be  desirable  to  change. 

"  As  regards  India,  it  has  already  been  stated,  that  the  cost  of  the 
passage  homeward  is  at  least  double  that  of  the  outward  passage,  which 
before  the  mutiny  averaged  much  less  than  £15 ;  and  it  is  in  the  former 
that  a  saving  is  anticipated,  from  the  adoption  of  the  double  charter.  The 
broker  before  mentioned  gives  his  opinion  of  the  plan  for  India  in  the 
following  words : — 

"  '  There  would  be  more  extended  competition. 

" '  Owners  prefer  a  certainty,  to  sending  their  ships  to  seek  homeward 
freights,  which  fluctuate  very  much. 

"  *  They  would  lay  in  here  the  most  costly  of  the  provisions  on  cheaper 
terms  than  in  India,  and  always,  but  more  especially  in  case  of  a  quick 
run  out,  save  their  surplus  stores ;  while  the  water-casks,  cooking  apparatus, 
and  .other  fittings,  being  already  on  board,  these  would  materially  lessen 
the  expense,  as  compared  with  the  cost  of  taking  up  in  India  a  fresh  ship 
unprovided  with  these  fittings.  With  proper  arrangements,  aided  by  the 
overland  communication  for  the  Reliefs,  there  would  be  no  difficulty  in  ad- 
justing the  outward  and  homeward  demands  for  tonnage,  and  the  vessels 
might  be  taken  up  in  a  similar  manner  to  the  Coolie  ships  chartered  by  the 
Emigration  Commissioners — namely,  to  be  placed  at  the  disposal  of  the 
local  government  on  a  given  day  (say  five  or  six  weeks  after  the  date  of 
arrival),  fitted,  provisioned,  and  ready  for  the  reception  of  troops,  their 
dead- weight  of  cargo  being  previously  on  board  and  stowed  away/ 

"  The  only  difficulty  which  attends  the  double  charter,  is  insuring  the 
relieved   regiments  being  free   to  be  brought  away,   and   avoiding  the 
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liability  to  pay  for  men  who  may  not  be  carried.  But  the  overland  com- 
munication materially  helps  the  arrangement,  and  this  detail  could  be 
provided  for  in  a  charter  carefully  framed,  with  only  a  moderate  loss  to 
Government  when  troops  intended  to  be  relieved  cannot  be  spared  for 
embarcation  by  the  local  authorities." 
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Appendix  III. 

Extracts  from  Reports  of  Sir  A.  Tulloch  and  Doctor  Henry 
Marshall,  on  Military  Statistics.  - 

West  Indies. 

Combining  then  all  the  information  we  have  been  able  to  collect  on  the 
subject,  in  regard  to  both  the  West  India  commands,  we  are  led  to  the 
following  conclusions:—- 

1.  That  troops  are  likely  to  gain  but  little  immunity  from  either  disease 
or  mortality  by  a  prolonged  residence  in  the  West  Indies. 

2.  That  soldiers  are  not  in  general  liable  to  any  greater  mortality  during 
their  first  year  of  service  than  at  any  subsequent  period. 

8.  That  when  circumstances  attending  the  mortality  in  several  corps, 
during  their  first  year  of  residence  in  Jamaica,  are  minutely  investigated, 
the  facts  apparently  at  variance  with  the  above  conclusions  are  sufficiently 
explained  by  the  occurrence  of  four  epidemics^  from  1810  to  1827,  so  that 
no  corps  could  arrive  without  encountering  their  fatal  effects  within  the 
first  year  or  two  of  its  residence  there. 

4.  That,  though  in  years  of  ordinary  mortality  corps  long  resident  in  the 
island  suffer  as  much  or  even  more  than  those  recently  arrived,  yet  during 
the  ravages  of  epidemics  there  appears  a  partial  exemption  in  favour  of 
the  former. 

This  peculiarity  may,  however,  be  easily  accounted  for,  without  attributing 
it  to  so  indefinite  a  cause,  or  one  so  little  supported  by  numerical  results,  as 
the  supposed  influence  of  "acclimatization"  All  the  medical  reports 
concur  in  stating  how  much  the  susceptibility  to  fever  is  increased  by  fear 
and  despondency,  and  these  passions  we  may  easily  conceive  operate  much 
more  powerfully  on  the  minds  of  men  newly  arrived  in  the  country  than 
upon  those  who  have  encountered  and  survived  similar  epidemics  before* 
We  may  easily  imagine  what  may  be  the  feelings  of  a  recruit  when  he  sees 
the  fourth  part  of  his  comrades  swept  off  in  the  space  of  a  month,  as  was 
the  case  in  some  .corps  soon  after  their  arrival.  We  can  suppose  the 
apprehension  with  which  he  will  contemplate  the  probability  of  a  similar 
fate,  and  how  little  expectation  he  will  entertain  of  being  among  the 
fortunate  survivors.  He  is  thus  not  only  rendered  more  susceptible  of  the 
influence  of  disease,  but  goes  into  hospital  with  scarce  a  hope  of  recovery ; 
whereas  the  soldier  who  has  been  long  accustomed  to  the  mortality  of  the 
country  possesses  not  merely  the  advantage  of  being  less  apprehensive,  and 
consequently  less  susceptible,  but  even  if  seized  with  fever  will  keep  up  his 
spirits,  and  contend  against  the  violence  of  an  attack  under  which  the 
other  would  sink. 

We  may  mention  as  a  remarkable  instance  of  the  influence  of  fear  in 
inducing  this  disease,  as  well  as  of  hope  in  repelling  it,  that,  during  the 
epidemic  at  Up  Park  Camp  amongst  the  91st  regiment  in  1822,  when  the 
order  was  issued  for  their  removal  to  another  station  the  fever  ceased,  and 
though  the  corps  was  unexpectedly  detained  for  three  or  four  days  after  the 
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order  was  issued,  not  one  single  case  was  admitted  into  hospital  in  the  whole 
course  of  that  period. 

In  Jamaica  the  annual  mortality  among  those  resident  one  year  only  wis 
77,  and  of  those  two  years  87  per  thousand,  whereas  the  mortality  of  those 
longer  in  the  island  averaged  93  per  thousand. 

Mauritius. 


Aon. 

Annual  ratio  of  mortality 
per  1000. 

Exoait  of  mortality 
at  each  age  in 

Mauritius. 

Mauritius. 

Caralry,  U.  K. 

18  to  25 

20-8        ' 

13-9 

6-9 

25   „   85 

87-5 

14-0 

23-5 

83  „   40 

52-7 

173 

35-4 

40  „   50 

86-6 

26-7 

59-9 

The  deterioration  of  constitution  with  the  advance  of  age  in  the 
Mauritius,  as  shown  by  these  results,  must  have  been  extremely  rapid' 
To  exhibit  its  operation  in  this  respect  more  clearly,  we  have  brought  into 
comparison  the  progressive  increase  of  mortality  at  the  same  ages  among 
the  Dragoon  Guards  and  Dragoons  serving  in  the  United  Kingdom,  from 
which  it  appears,  that,  though  between  the  ages  of  18  and  25  the  ratio  is 
not  7  per  thousand  higher  than  in  this  country,  that  difference  increases 
between  the  ages  of  40  and  50  to  nearly  60  per  thousand.  Consequently 
residence  in  this  colony  seems  to  affect  the  oldest  at  least  eight  times  as 
much  as  the  youngest  class  of  soldiers, — a  very  remarkable  proportion 
indeed,  even  within  the  tropics. 

Whether  this  rapid  deterioration  of  life  is  the  result  of  the  soldier's 
own  intemperance  or  of  the  influence  of  climate,  it  seems  equally  necessary, 
as  a  remedial  measure,  to  limit  as  much  as  possible  the  period  of  his 
residence  in  this  island. 


Ceylon 

Under  18. 

18  to  25 

25  to  38 

33  to  40 

40  to  50 

Died    annually  ") 
per  1,000  of   V 
mean  strength  J 

28* 

24 

55 

86 

120 

This  exhibits  the  same  remarkable  increase  of  mortality  at  the  more 
advanced  periods  of  life  as  has  been  observed  in  the  West  Indies  and 
Mauritius. 
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As  those  who  have  been  longest  in  the  climate  are  generally  to  be  found 
amongst  the  oldest  soldiers,  it  would  appear  also  to  follow  from  these 
results  that  the  mortality  must  increase  with  length  of  residence  in  a 
corresponding  proportion ;  but  that  this  important  conclusion  may  not  rest 
on  doubtful  evidence,  the  deaths  which  have  taken  place  during  the  first 
and  second  year  of  residence,  among  all  the  recruits  who  joined  from  1830 
to  1836  inclusive,  have  been  carefully  noted  ....  Thus  the  mortality 
which  was  only  44  per  1000  in  the  first  year,  increased  the  second  to  48, 
and  among  those  whose  residence  exceeded  two  years  to  40  per  1000. 


*  Bengal. 
Civil  Servants. 

.    . 

Numbers 
Alire. 

Deaths 
First  Tear. 

Ratio  of  Deaths 

per 
ljOOO  of  Living. 

1st  year  of  residence  . 
•  2nd  ditto     •    .    .    . 

975 
933 
906 
874 

19 
22 
18 
19 

19-5 
28-5 

3rd  ditto 

20*0 

4th  ditto 

22-0 

Here  then  we  have  traced  the  same  individuals  through  four  successive 
years  of  residence,  with  the  liability  to  mortality  constantly  increasing,  and, 
unless  we  are  to  suppose  that  a  different  law  regulates  the  mortality  of 
Europeans  in  the  tropical  climates  of  the  eastern  and  western  hemispheres, 
we  are  invariably  led  to  the  conclusion  already  demonstrated  from  the 
previous  results. 

[In  the  Report  of  1838,  p.  86,  the  following  remark  explains  the 
diminution  of  deaths  among  civil  servants  after  the  10th  year,  which  was 
shown  in  one  return  to  have  occurred.] 

Between  10  and  15  years'  service  is  the  period  when  leave  of  absence 
is  allowed  to  those  who  choose  to  return  to  Europe  for  8  years,  which  of 
course  must  have  a  material  tendency  in  reducing  the  mortality  of  that 
class. 

[In  the  Report  of  1841,  p.  50,  referring  to  the  danger  of  drawing  general 
conclusions  from  a  few  regiments,  the  following  remark  occurs: — ] 

In  such  matters  conclusions  can  only  be  drawn  with  safety  from  the 
experience  of  a  number  of  corps,  extended  over  a  series  of  years ;  and  no- 
thing is  more  apt  to  lead  to  error  than  to  assume  the  events  which  have 
occurred  in  one  as  a  criterion  for  estimating  the  influence  of  climate  on  the 
whole. 
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Appendix  IV. 


Extract  from  Notis  on  "  The  Dispatch  of  Troops  by 
Sba."*  By  Charles  J.  Kirwan,  Esq.,  late  Assistant 
Surgeon  H.  M.  13th  (Prince  Albert's)  Light  Infantry. 

"  These  notes,  which  form  some  portion  of  the  results  of 
journals  carefully  kept  during  nine  voyages  with  troops,  are 
submitted  with  the  anxious  wish  that  attention  may  be  drawn 
towards  the  manner  in  which  our  troops  are  sent  to   sea. 
Nothing    but    the   conviction   that    an    immense  amount    of 
destruction  of  the  property  of  the  soldier,  and  permanent  loss 
of  health  (not  to  speak  of  the  temporary  discomfort),  result 
from  the  imperfect  fittings  of  the  ships  employed,  and  the 
defective  arrangements  made  for  the  government  and  discipline 
of  the  men  when  on  board,  would  have  induced  the  writer  to 
introduce  a  production  which  he  is  painfully  conscious  is  full  of 
imperfections.     But  voyage  after  voyage  and  year  after  year 
the  same  subjects  for  regret  have  forced  themselves  on  his 
notice — no  endeavour  to  improve  the   state  of  milters   has 
become  apparent  to  him — and  no  one  has  taken  up  the  pen 
either  to  point  out  existing  defects,  or  to  suggest  remedies  for 
them. 
Transport  ser-        "  The  subject  of  the  Sea  Transport  of  troops  is  gaining 
viceadminiatra-  guch  daily   increased  importance,  that   it  demands   that  the 
tion  submitted   greatest  consideration  should  be  bestowed  on  every  point  con- 
nected with  it.     The  remarks  contained  in  the  preceding  pages 
have   been   principally   concerned   with   throwing  out  a  few 
somewhat  disconnected  hints  calculated  for  the  improvement  of 
details.     In   what  follows,   it   is   proposed  to  glance  at  the 
present  system  of  the  administration  of  the  Transport  *  Service,' 
with  a  view  to  the  suggestion  of  some  method  for  its  im- 
provement. 
Different  a  It  appears  that  there  are  at  present  no  less  than  three 

departments  Departments  directly  connected  with  the  despatch  of  troops 
engaged  m  ^}j  sea,  the  Admiralty,  the  Quartermaster-General  with  the 
serviee°.  Commandant  at  the  port  of  embarkation,  and  the  Council  for 

India.   There  are  also  different  schemes  of  victualling  provided 
for  the  troops,  according  as  their  destination  may  be  India  or 
any  of  the  other  possessions  abroad. 
Different  scales       "  Leaving  out  of  sight  the  apparent   anomaly  of  having 
of  rations  for      different  scales  of  rations,  it  may  be  worth  while  inquiring 
Her  Majesty's    w£ether  any  good  purpose  is  served  by  having  the  despatch 
**'  of  troops  scattered  over  so  many  Departments,  and  whether 

it  might  not  be  conducted  more  simply,  economically,  and 
efficiently  by  having  the  whole  business  entrusted  to  one 
Department  especially  appointed  and  educated  for  that  purpose. 

*  Published   at  Calcutta,  4th  May,  1859,  and  sold   by  W.  Thacker 
8c  Co.,  Newgate-street,  London. 
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"  Under  the  present  arrangement,  it  will  scarcely  be  denied  A  Utter  system 
that  many  ships  of  an  inferior  class  are  sent  to  sea  with  '•V1***** 
troops.  The  frequency  with  which  accounts  appear  in  the 
public  prints  of  troop-ships  putting  back  owing  to  stress  of 
weather,  and  the  equal  or  even  greater  frequency  with  which 
they  are  under  the  necessity  of  calling  at  intermediate  ports 
during  their  royage,  for  the  purpose  of  taking  in  supplies, 
seem  to  indicate  that  they  must  have  been  ill  found  in  the 
matter  of  spar  and  cordage,  and  that  by  some  means  or  other 
they  have  managed  to  leave  port  without  a  sufficient  quantity 
of  provisions. 

"  Without  for  a  single  moment  thinking  to  impute  the  slightest  A  responsible 
approach  to  dilatoriness  in  the  discharge  of  the  public  business  head  necessary 
to  any  one  of  the  Departments  concerned,  it  cannot  cease  to  be  for  deiP*tch. 
a  matter  of  regret  that  such  things  should  occur.     Indeed, 
considering  the  circumstances  under  which  they  must  under- 
take the  duty,  rather  as  a  matter  extraneous  to  their  usual 
course  of  business  than  as  a  part  of  regular  duty,  it  is  a 
matter  of  surprise  that  the  transport  service  has   not  been 
even  more  unfortunate. 

"  Under  the  present  somewhat  complicated  system,  there  is  An  officer  with 
some  difficulty  in  fitting  the  Department  to  which  to  address  whom  to  oor- 
any  communications  on  subjects  connected  with  the  transport  re*P°nd- 
service  >  a  state  of  matters  which  might  occasion  delays  highfr  ; 

prejudicial  to  the  public  interest.  ^r 

"  The  duties  required  in  the  chartering  and  superintending  Making  the 
the  fitting  up  of  troop-ships  are  such  as  to  require  a  special  transport  ser- 
education  added  to  a  knowledge  of  the  requirements  of  troops.  ^  ft  "P00**1 
It  cannot  be  fairly  supposed  that  the  Admiralty  can  have  a  [^  immt^ 
very  correct  knowledge  of,  or  take  a  very  lively  interest  in,  all  saving  of  public 
the  requirements  of  the  soldier,  and  so  cannot  be  expected  to  money, 
make  all  the  necessary  arrangements  for  his  accommodation  eBPe^ftU7 in 
at   6ea.     The  East  India   House, — however  able  they  may  vnx      e# 
formerly  have   been  to  superintend  the   despatch  of  troops 
when  only  a  limited  number  were  required,  and  when  all  the 
transport  in  that  direction  was  seldom  more  than  the  quiet 
relief  of  a  regiment  which  had  completed  its  period  of  Indian 
service, — now,  when  the  greater  part  of  the  available  force  of 
the  British  Army  is  being  poured  into  its  late  dominions,  can 
scarcely  be  expected  with  the  limited  staff  at  its  disposal  to 
be  equal  to  the  emergency.     The  department  of  the  Quarter- 
master-General again,  while  it  may  be  able  to  decide  most 
judiciously  on  everything   connected   with  its  more  especial 
duties,  must  feel  that  it  forms  a  drag,  of  no  inconsiderable 
magnitude  upon  their  efficient  performance,  to  be  called  on  to 
provide  for  and  superintend  all  the  details  of  the  embarking 
and  disembarking  of  such  a  large  number  of  troops,  as  annu- 
ally leave  and  return  to  the  British  shores. 

"  Independently  of  the  vast  amount  of  almost  extraneous  The  safe  and 
labour  which  the  transport  service  entails  upon  the  department,  *lxped^u* 
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close  study 
should  be  en< 
oouraged. 


troops  by  sea  b  it  cannot  be  expected  that,  composed  as  it  is  of  military  men, 

IlnTtUtuT*"  ^e  V1*1^0*^0118  to  **  forind  in lt  are  rf  8uc]l  a  desaiptioii 
as  to  give  a  sufficient  guarantee  in  every  case  for  the 
discharge  of  duties  which  imply  some  amount  of  special 
education. 

"  While  it  is  only  proper  that  all  matters  affecting  the  com- 
fort or  efficiency  of  the  soldier  should  be  under  military 
surveillance,  still  it  is  proper  that  the  management  of  details 
should  be  left  to  a  class  of  officers  thoroughly  acquainted 
with  their  nature. 

"  It  seems  also  to  be  a  matter  urgently  demanding  consider- 
ation that  these  officers  should  be  so  placed  in  relation  to  each 
other,  and  to  the  officer  charged  with  the  superintendence  of 
the  whole  matter,  that  there  shall  be  no  risk  of  inharmonious 
working,  and  no  delays  originating  from  one  department 
requiring  to  wait  for  another. 

"  Some  such  considerations  as  these  seem  to  suggest  the 
necessity  of  establishing  a  new  branch  of  the  public  servke, 
having  for  its  duties  the  superintending  of  all  details  con- 
nected with  the  embarking  and  disembarking  troops,  to 
whatever  part  of  the  globe  they  may  be  about  to  proceed. 

"  The  arguments  in  favour  of  the  establishment  of  such  i 
department  distinct  from  any  of  the  other  public  offices  of  the 
country,  are  various  and  weighty.  The  whole  working  of  the 
transport  service  would  be  simplified.  All  the  business  con- 
nected with  it  would  be  performed  in  one  office,  and  under  one 
management,  so  that  errors  and  abuses  would  be  less  likely  to 
creep  in  than  when  several  departments  did  an  independent 
share  of  the  duty. 

Celerity.  "  The  celerity  with  which  the  business  of  the  department 

would  be  conducted  forms  a  powerful  argument  in  favour  of 
its  establishment.  It  is  unreasonable  to  suppose  that  anj 
matter  can  be  conducted  to  a  successful  issue,  or  without 
frequent  and  annoying  delays,  when  there  are  two  independent 
parties  engaged  in  its  performance.  Neither  of  them  are  will- 
ing to  consider  that  the  onus  of  the  matter  rests  with  it,  and 
so  frequent  delays  occur  from  one  department  requiring  to 
wait  for  another. 

Better  security.  "  But  the  principal  argument  in  favour  of  such  a  department 
rests  in  the  additional  security  which  the  Government  would 
have,  that  ships  of  a  proper  class  were  taken  up,  that  they  pot 
out  to  sea  in  good  condition  and  well  found  in  sea-stores  and 
provisions,  and  generally  that  all  the  conditions  of  a  well-con- 
ducted charter-party  Jiad  been  fully  carried  out" 


A  new  branch 
of  the  public 
service  pro- 
posed. 


Simplicity. 
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Appendix  V. 

Particulars  of  Mortality  in  the  Ships  conveying  Soldiers'  Wives 
and  Children  to  India,  of  which  official  accounts  have  yet  been 
received. 

Thirteen  ships  were  originally  taken  up  for  the  conveyance  of  5,410 
souls.  We  have  received  intelligence  of  the  arrival  in  India  of  nine  of 
these  ships,  which  carried  3,747  souls.  In  these  the  mortality  was  877, 
equal  to  10  per  cent.  But  this  mortality  was  almost  exclusively  among 
children  under  5  years  old.  Of  adults  (that  is,  all  above  12)  there  died 
11  out  of  1,820  =  *60  per  cent.  Of  children  between  12  and  5  inclu- 
sive, 24  out  of  866  =  2*77  per  cent,  making  out  of  all  above  4  years  of 
age,  85  out  of  2,686  =  1*30  per  cent  This  is  rather  less  than  the  whole 
mortality  in  Australian  emigration  (1*32  per  cent),  and  considering  the 
class  of  women,  the  time  (nearly  four  months)  occupied  by  the  journey, 
and  the  double  passage  through  the  tropics,  it  must  be  allowed  to  be  very 
small.  But  among  children  under  5  the  mortality  amounted  to  341  out 
of  1,061  =32  per  cent.  The  principal  diseases  were  measles  and  scarlet 
fever,  which  broke  out  in  almost  every  ship  shortly  after  sailing.  These 
diseases  were,  no  doubt,  aggravated  by  the  debilitated  state  of  both  children 
and  mothers,  caused  by  the  unusually  stormy  weather  which  prevailed  in 
October  and  November  last,  when  the  ships  sailed.  It  is  to  be  observed, 
moreover,  that  the  children  under  5  years  of  age  in  these  nine  ships 
amounted  to  nearly  29  per  cent,  the  average  in  the  population  generally 
being  13*10.  This  disproportion  necessarily  assisted  the  spread  of  disease 
and  increased  the  mortality. 

Emigration  of  Soldiers'  Families. 

Table  showing  the  Numbers  who  would  have  Obtained,  and  those 
who  would  have  been  Refused,  Passages  if  there  had  been  applied 
to  them  the  Emigration  Commissioners'  Regulation,  which 
excludes  families  with  more  than  2  children  under  7,  or  than  3  under 
10  years  of  age. 


Name  or  Ship. 


Eligible  People. 
Women, 


Ineligible  People. 


Children 
under  IS. 

Women. 

262 

15 

182 

7 

194 

6 

169 

8 

244 

7 

90 

5 

182 

8 

189 

9 

143 

8 

Children 
IS. 


Monies  . 
Vortigern 
Statesman 
Taymouth  Castle 
Accrington 
Clara 
Coteipore 
Clifton  Belle 
Dudbrook 
Lancashire  Witch 
Eoxine 
Emma  Colvin 
Lord  Dalhoosie 


223 
168 
152 
128 
225 
114 
166 
207 
132 
207 
201 
127 
152 


Total 


2,5 


256 
212 
125 
191 

2,489 


12 
9 
6 
5 

100 


63 
24 
23 
31 
30 
21 
30 
33 
10 
48 
35 
21 
17 

386 
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It  will  be  observed  that  the  number  of  children  returned  as  eligible  is 
greatly  more  than  in  a  Government  emigration  ship,  owing  to  the  absence 
of  the  husbands  and  of  single  men  or  women.  -The  abeence  of  the  hus- 
bands no  doubt  threw  great  additional  labour  on  their  wives  in  cues  of 
sickness. 


Memorandum. 

Previously  to  1852  the  rule  of  the  Emigration  Commissioners  wis  to 
exclude  from  their  emigrant  ships  to  Australia,  on  sanitary  grounds,  all 
families  which  included  more  than  three  children  under  ten  years  of  age; 
but  they  were  reluctantly  induced,  in  December  1851,  by  outward  pressure, 
to  relax  the  rule,  so  far  as  to  admit  families  with  four  children  under 
twelve,  and,  although  this  relaxation  did  not  come  fully  into  operation  before 
April  1852,  the  effect  of  it  was  to  more  than  double  the  average  mor- 
tality of  former  years.  Immediately  on  the  restriction  being  again  in- 
posed,  the  mortality  fell  to  rather  below  its  former  rate.  This  is  shown 
in  the  following  Table,  where  the  rate  of  mortality  amongst  the 
total  number  of  emigrants  embarked  in  1852  (when  the  rule  was  relaxed), 
is  4*90  per  cent.,  while  in  the  two  previous  and  in  the  two  succeeding 
years  it  was  much  less  than  half  that  rate.  It  may  be  added,  that  subse- 
quent improvements  (of  which  the  soldiers'  families  had  the  full  benefit) 
in  the  diet  of  the  young  children,  and  in  the  fitting  up  of  the  ships,  bt?e 
now  reduced  the  mortality  in  the  Commissioners'  Australian  emigrant 
ships  to  1*82  per  cent,  which  is  but  little  more  than  one-fourth  of  the 
mortality  in  1852. 
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(Kt^mnjg  luting. 


Monday,  May  7th,  1860. 
Captain  E.  G.  FISHBOURNE,  R.N.,  C.B.,  in  the  Chair. 


The  Chairman  announced  that  Nine  Members  had  joined  the  Institution 
since  the  80th  April. 

Pateroon,  E.  T.  L.,  Capt  63rd  Regt.  Atkinson,  Thos.,  Ens.  68rd  Regt. 

Clutterbuck.  G.  W.,  Lient.  63rd  Regt.  Scovell,  T.,  Ens.  68rd  Regt. ' 

Crowther,  R.  M.  B.,  Lieut.  63rd  Regt.  Leather,  Jno.  T.,  Capt  2  Dorset  Art.  Voire. 

Boyd,  Jas.  P.,  Lieut.  63rd  Regt.  Clarke,  John,  Assist.  Surg.,  95th  Regt. 
Smyth,  Jas.  S.,  Ens.  63rd  Regt. 

PRESENTS. 

Library. 

Booh. 

Ellis,  C.  B.  E.,  Lieut  R.A. — Military  Notes,  written  at  Secunderabad,  India.    No.  IL 
Large  8yo.  Presented  by  the  Author. 

Royal  Artillery  Institution. — Occasional  papers  of.     Vol.  I.    No.  21. 

Presented  by  the  Instiiuti**. 
Royal  Society  of  Edinburgh.— Transactions  of  the  Society,  Vol.  XXII.,  Part  I.,  fa 
the  Sessions  1857-8.     4to.     Proceedings  of  the  Society,  Session  1858-59.     8vo. 

Presented  by  the  Soridj. 
Royal  Society.— Proceedings  of.    Vol.  X.    No.  38.  Presented  by  the  Social' 

MUSEUM. 

Military. 

Model  of  Captain  Grant's  Apparatus  for  Cooking  for  Troops  in  the  Field*    Complete. 

Presented  by  Captain  J.  Grant,  late  RA- 
11  Spears,  10  Spear-heads,  5  Swords,  1  Knife,  from  the  Somali  Country. 

Presented  by  Brigadier  Coghlan,  Bombay  Artillery  t  Ada* 

Naval. 
Model  of  a  Malay  Boat.         Presented  by  Brigadier  Coghlan,  Bombay  Artilleryt  Ade** 

Miscellaneous. 

i  Medal  for  Long  Service  and  Good  Conduct. 
1  Ditto  for  Meritorious  Service. 

Presented  by  the  Lords  Commissioners  of  the  Admiral- 
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TRIP  TO  TRE  E9UATOK 
By  the 
WHITE   NILE    BAHRIT  CAZAL 

and 
TBAtfEL  IN  THE  XNTERIOH 
By  Jo7m,P*0t&rick/EaqT9' 
HM. Consul  for  Soudan 


1857  fib  185 8. 
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ON  THE  ARMS  OF  THE  ARAB   AND  NEGRO   TRIBES  OF 
CENTRAL  AFRICA,  BORDERING  ON  TH^  WHITE  NILE. 

Bj  Johk  Psthemck,  Esq.,  F.R.G.S.,  H.M.  Consul,  Soudan. 

In  compliance  with  an  invitation  from  the  Council  of  this  Institution, 
to  describe  the  arms  of  the  tribes  inhabiting  the  countries  bordering  on  the 
White  Nile,  amongst  whom  it  has  been  my  lot  to  reside  during  the  last 
eleven  years,  I  must  beg  to  solicit,  in  my  behalf,  the  leniency  of  the  Chair- 
man and  Members  of  this  highly  learned  Society,  whom  I  now  have  the 
honour  to  address,  my  knowledge  of  arms  and  the  use  of  them  being 
entirely  unprofessional,  and  derived  less  from  science  than  pure  practical 
experience,  which,  had  it  not  been  superior  to  my  descriptive  powers,  I 
have  little  doubt  you  would  have  been  spared  the  present  communication. 

The  rich  and  highly-elaborate  Museum  of  this  Institution,  containing, 
as  it  does,  specimens  of  every  description  of  fire-arm,  from  the  crude  match- 
lock to  the  most  perfect  specimens  of  the  rifle  of  our  time ;  any  remark  of 
mine  upon  the  subject  will  be  superfluous,  and  I  shall  commence  my  subject 
with  a  description  of  those  tribes  who,  if  the  use  of  powder  be  not  entirely 
unknown  amongst  them,  object  to  burn  it,  and  prefer  to  combat  single- 
handed  with  cold  steel,  as  did  their  ancient  conquerors  the  Greeks  and 
Romans. 

The  Arab  tribes,  as  you  are  well  aware,  bordering  on  the  Mediterranean, 
and  far  into  the  interior  of  Western  Africa,  have  for  centuries  been 
familiar  with  the  match  and  fire  lock.  Ascending  the  Nile,  the  first  Arabs, 
with  but  few  individual  exceptions,  repudiating  the  use  of  fire-arms,  are  the 
Jemaes,  Ababda,  and  Bishari  tribes,  inhabiting  the  eastern  Nile  bank, 
and  thence  the  Desert,  to  the  shore  of  the  Red  Sea.  The  territories  of 
the  Jemaes  extend  from  north  to  south,  from  Cairo  to  Keneh,  in  Upper 
Egypt ;  the  Ababda,  from  Keneh  to  the  second  Cataract,  and  following  the 
Nile  to  the  province  of  Berber,  in  the  Soudan ;  whilst  the  Bishari  inhabit 
the  interior  of  the  Desert,  and  the  coast  of  the  Red  Sea,  from  the  latitude 
of  Wadi  Haifa,  or  the  second  Nile  Cataract,  to  the  province  of  Taka,  in 
the  south-east  of  the  Soudan. 

The  arms  of  the  above  tribes  are  fewer  in  number,  and,  according  to 
their  manner  of  using  them,  less  destructive  of  life  than  those  used  by  any 
other  people  with  whom  I  am  acquainted,  and  which  I  can  only  account 
for  by  the  repugnance  of  the  Arab  generally  to  slay  his  enemy,  but  who 
would  rather  wound  and  disable  him,  in  order  that  the  feud  may  be 
confined  to  himself,  rather  than  descend  to  generations,  as,  in  cases  of  loss 
of  life,  nothing  but  blood  will  expiate  it. 

A  cross-handled,  straight,  double-edged  sword,  worn  in  a  leather  sheath) 
suspended  by  a  strap  to  the  left  shoulder,  and  a  similar  shaped  knife  or 
dagger,  in  a  scabbard,  attached  to  the  left  arm,  above  the  elbow,  are  the 
only  weapons  of  the  Arabs  of  the  above  tribes;   whilst  for  defence  a 
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thick  round  shield,  from  15  to  18  inches  in  diameter,  made  of  the  bide 
of  the  giraffe  or  antelope,  is  the  invariable  accompaniment,  which,  in  the 
dry  climate*  they  inhabit,  becomes  so  hard  as  to  offer  sufficient  resistance 
to  any  blow  that  may  be  dealt  on  it  with  a  sword. 

The  Arab  of  either  of  the  tribes  to  which  I  am  alluding  makes  use  of 
his  sword  for  cutting  only,  and  then  generally  at  the  arms  or  legs  of  his 
enemy,  instead  of  at  the  head  or  body,  with  a  desire,  as  before  explained, 
rather  to  disable  than  to  kill  him,  for  which  reason  he  never  thrusts. 

It  is  only  when  down  or  disarmed,  and  sorely  pressed,  that  he  employs 
the  knife,  and  then,  unless  he  is  convinced  of  the  determination  of  his 
opponent  to  take  his  life,  he  will  invariably  strike  at  the  members  of  the 
body  in  preference  to  any  vital  part. 

The  usual  method  of  fighting  adopted  by  these  people,  when  tribe  is 
arrayed  against  tribe,  is  on  foot,  first  hiding  their  cattle  in  some  distant 
wadi  or  mountain  gorge ;  but  on  all  marauding  excursions,  where  plunder  is 
the  object,  they  ride  fleet  dromedaries,  for  the  superior  breed  of  which  the 
Bishari  are  justly  celebrated. 

The  Nubians,  subdivided  into  Mahass,  Kenoos,  Dangolauis,  Shaygps, 
and  Jabyeen,  since  the  invasion  and  subjugation  of  Nubia  and  the  Sondao 
by  Mahomed  AH  Pacha,  have  adopted  the  use  of  fire-arms  in  the  shape  of 
flint-lock  muskets  and  pistols,  in  preference  to  the  swords  and  lances  of 
their  forefathers ;  but  the  nomades  of  the  desert,  being  less  in  contact  with 
their  conquerors,  have  retained  their  primitive  arms  and  mode  of  warfare* 

Thus  the  Kababish,  Meganeen,  Hababeen,  Hamr,  Hauasma,  and 
Bagara  Arabs  inhabiting  the  Kordofan  and  its  deserts,  in  addition  to  the 
sword  already  described,  use  the  spear  and  lance,  but  discard  the  knife,  and 
defend  themselves  with  a  long  oblong  shield  of  tough  antelope  hide. 
These  tribes  fight  on  foot  and  on  horseback. 

When  on  foot  they  mostly  confine  themselve  to  the  use  of  a  shield,  and 
several  lances,  which  they  throw  at  the  enemy  from  distances  amounting 
to  forty  or  fifty  yards. 

The  horsemen,  when  going  to  battle,  cover  their  cattle  to  the  knees  with 
a  defensive  armour  of  thick  felt,  and  wear  an  iron  casque  and  mail  shirt 
over  their  dress.  Their  arms  are  only  a  sword  and  spear,  which  latter, 
being  heavier  and  of  stronger  materials  than  the  lance,  is  but  seldom  thrown, 
and  then  only  when  certain  of  effect. 

Their  mode  of  warfare  consists  in  a  series  of  brisk  charges  and  $ 
sudden  retreats,  the  fall  of  a  chief,  or  two  or  three  leading  men,  beiuf 
sufficient  to  decide  a  battle.  The  most  bloody  encounter  that  I  have  known 
during  my  acquaintance  with  them,  when  there  have  been  perhaps  2,000 
men  engaged,  has  entailed  no  greater  loss  than  thirty  killed  on  the  field. 

They  have  a  wholesome  fear  of  fire-arms,  and  with  two  men  only,  anneo 
with  fowling  pieces,  I  have  on  more  than  one  occasion,  whilst  travelling  m 
the  deserts  of  Kordofan,  kept  large  bodies  of  Arabs  intent  on  mischief,  ** 
harmless  distances. 

Following  the  course  of  the  Nile,  and  leaving  the  dependencies  of  Egyp^ 
the  first  negro  populations  are  the  Shillooks  and  Dinka  tribes,  the  former 
to  the  west,  and  the  latter  to  the  east  of  the  Nile,  both  of  which  are  large 
tribes,  inhabiting  a  district  extending  from  the  12th  to  the  9th  degree  of 
north  latitude;   and  the  Dinka  tribes  from  the  29th  to  about  the  33rd 
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degree  of  east  longitude.  The  Shillooks  inhabit  a  narrower  district,  per- 
haps not  extending  to  one  degree  of  longitude,  yet  are  equally  as  nu- 
merous a  family;  not  being  so  nomade  in  their  habits  as  the  Dinkas, 
and  attending  more  to  agriculture,  they  live  in  large  villages  at  but  short 
distances  from  the  river,  and,  employing  canoes,  enjoy  greater  facilities 
with  regard  to  their  intercourse  with  each  other,  than  is  the  case  with 
the  Dinka  purely  nomadic  race. 

The  pastoral  Dinkas  use  only  one  large  and  two  or  three  smaller  lances 
(see  figs.  1,  2),  without  a  shield,  a  substitute  for  which  is  a  heavy  stick 
with  which  they  cleverly  ward  off  a  coming  lance,  using  it  as  a  club  (fig.  3), 
and  with  it  drive  their  cattle,  of  which  they  possess  large  herds. 

Iron  the  Dinkas  have  not,  and  they  are  obliged  to  purchase  their  lances 
from  their  neighbours  the  Arabs.  As  a  substitute  for  iron,  after  insertion 
in  boiling  water,  they  straighten  the  horns  of  antelopes  and  gazelles  for 
lance  points  (fig.  4). 

Their  method  of  fighting,  as  is  the  case  with  the  whole  of  the  negro 
tribes  with  whom  I  am  acquainted,  is  on  foot,  as  they  have  no  beast  of 
burthen,  and,  although  they  are  large  cattle  owners,  the  ox  has  never  been 
made  serviceable,  as  among  the  neighbouring  Bagara  Arabs,  to  carry  loads 
or  man. 

Leaving  the  Nile  at  its  junction  with  the  Sobat,  and  proceeding  towards 
the  source  of  that  river,  on  one  of  its  branches,  in  about  7  degrees 
north  latitude,  and  31  to  32  degrees  east  longitude,  we  find  the  Djibba 
tribe,  a  different  race,  with  a  distinct  language ;  they  are  a  fine,  tall,  and 
well-made  people,  of  dark  colour,  and  ornament  themselves  with  skins  of 
the  panther  and  antelope ;  the  scalps  of  their  enemies,  worked  up  and  orna- 
mented with  cowrie-shells  attached  to  their  own  hair,  form  a  tail,  which  for 
length  and  breadth  surpasses  any  thing  of  the  sort  worn  by  the  most  aris- 
tocratic or  fashionable  member  of  the  celestial  empire  (fig.  5).  Lances 
(fig.  6)  and  assayas,  their  only  arms,  are  particularly  sharp,  the  former 
often  performing  the  duty  of  razors.  The  assaya  (fig.  7),  intended  for 
throwing  as  well  as  cutting,  in  the  same  style  as  a  scimitar,  by  gently 
drawing  it  when  home,  is  capable  of  dealing  a  fearful  wound,  its  edge  being 
as  sharp  as  hard  wood  will  permit  of ;  and  to  preserve  it  from  injury,  like 
the  lance,  it  is  protected  by  a  stiff  leather  covering,  removable  at  pleasure 
(see  ^g.  7). 

The  Djibba  wears  also  a  peculiarly  sharp-edged  iron  bracelet  on  each 
wrist  (fig.  8),  which,  for  the  double  purpose  of  keeping  sharp,  and  his  skin 
intact,  is  also  covered  with  a  strip  of  leather,  which,  however,  in  case  of 
need,  he  removes,  and  closing  with  his  enemy,  whom  he  grasps  in  his 
arms,  is  capable  of  inflicting  serious  wounds  on  him  with  his  bracelets,  thus 
proving  the  reverse  of  our  custom,  that  the  tighter  the  embrace  the  more 
cutting  it  becomes. 

Returning  to  the  Nile,  and  following  to  the  furthest  point  known, 
the  cataracts  beyond  Gondocoro,  about  3J  degrees  north  latitude,  the 
tribes  are  similarly  armed  to  the  Shillooks  (figs.  21),  with  but  slight 
variation  in  the  shape  of  the  lance,  that  used  by  the  Barri  being  much 
longer  in  the  blade  than  is  usual  amongst  negroes  of  other  denominations 
(fig.  9).  The  Nouaer  on  both  sides  of  the  Nile,  from  8  to  10  degrees 
north  latitude,  wear  a  helmet  made  of  cylindrical  white  beads  (fig.  22). 
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The  people  bordering  on  the  Bahr  il  Gazal,  and  the  interior  as  far  as  the 
6th  degfee  of  north  latitude,  in  addition  to  the  smooth  lance  (fig.  10), 
carry  two  or  three  barbed  lances  (figs,  11),  which  they  throw  at  their 
enemy  while  charging,  and  which,  if  they  penetrate  into  the  body,  are 
difficult  to  eitract,  requiring  a  most  severe  and  painful  operation  to  be 
performed. 

Originally  Dinka,  and  subdivided  into  many  families  forming  distinct 
tribes,  having  their  language  only  in  common,  these  negroes,  in  addition  to 
a  stiff  club  (fig.  12)  made  from  the  root  of  a  tree,  which  they  are  expert 
in  casting  as  well  as  fencing  with,  carry  an  instrument  like  a  bow  (fig.  28), 
for  the  purpose  of  warding  off  projectiles,  and  which,  with  the  club  and  a 
lance,  or  two,  are  grasped  in  the  left  hand,  whilst  throwing  a  lance  with 
the  right. 

The  next  tribe  to  the  south  extends  over  5  degrees  of  latitude  to  within 
1  degree  of  the  equator,  differing  in  language  as  well  as  in  habits  from 
any  of  the  tribes  hitherto  mentioned. 

The  D6r,  in  stature,  are  not  so  tall  as  their  northern  neighbours,  the 
Dinka  and  their  descendants,  being  a  middle-sized,  square-set,  and  muscular 
race  of  people ;  neither  is  their  skin  so  jet  black,  but  is  of  a  dark  brown 
or  bronzed  colour.  They  manufacture  their  own  weapons  from  rich  iron 
ores,  which  exist  in  what  I  consider  to  be  the  new  red  sandstone. 

The  great  dissimilarity  of  the  races  inhabiting  the  district  from  the  6th 
degree  of  north  latitude  to  the  equator,  the  limits  of  my  peregrination*, 
I  consider  to  be  caused  by  the  presence  of  the  Tsetse  fly,  which,  by 
destroying  the  cattle,  necessitates  agricultural  pursuits,  while  they  in  their 
turn  entail  fixed  residences,  though,  strange  to  say,  less  warlike  propensities 
are  not  thereby  induced. 

This  tribe,  superior  to  any  other  known  to  me  in  point  of  territorial  pot- 
sessions  and  population,  recognises  no  individual  chief,  but  is  subdivided 
into  distinct  settlements  or  townships,  over  which  a  chief  presides,  whote 
sole  authority  by  each  separate  community  is  upheld,  and  which,  as  a  gene* 
ral  rule,  is  at  feud  with  some  one  or  more  of  its  neighbours  living  at  but  a 
few  miles  apart. 

Their  only  domestic  animal  is  the  goat ;  therefore,  for  animal  food  they 
are  obliged  to  follow  the  chase;  and  this  often  becomes  the  occasion 
of  quarrels  and  feuds  with  their  countrymen  inhabiting  adjoining  districts. 

Their  arms,  equally  as  their  habits,  differ  from  the  Dinka  or  the  Djour 
to  the  north  and  west  of  them ;  the  favourite  weapon  of  the  D6r  is  the 
bow  and  arrow  (figs.  13),  with  which  they  use  three  or  four  fearfully 
barbed  spears  (figs.  14},  and  clubs  (figs.  15),  dissimilar  to  any  hitherto 
described,  and,  as  is  evident  from  the  peculiarity  of  their  shape,  are  not 
required  to  ward  off  a  lance,  for  which  purpose  the  bow  suffices,  but  are 
used  sometimes  to  cast,  and  invariably  to  inflict  a  blow  wherewith  to  crush 
the  skull  of  a  fallen  enemy. 

The  workmanship  of  the  arrows  will  bear  inspection  (fig.  13),  when  it 
will  be  found  that  the  heads  of  scarcely  two  are  alike,  and  the  generality 
of  them  so  numerously  barbed  that  extraction  cannot  take  place  without 
making  a  considerable  incision  to  free  it  from  the  muscle  or  flesh  in  which 
it  may  be  imbedded. 
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Occasionally,  soma  of  tbeBe  arrows  are  poisoned ;  this,  however,  with 
the  Ddr  is  but  rarely  the  case,  as  they  are  also  used  in  the  chase. 

Poisoned  arrows  are  more  commonly  used  by  the  tribes  south  of  Fazogl, 
on  the  confines  of  the  Gallaa  and  Abyssinia,  and  are  less  dreaded  than  might 
be  imagined,  as  burning  out  the  wound  by  an  immediate  application  of  fire, 
such  as  the  ignited  end  of  a  stick,  will  invariably  counteract  the  otherwise 
deadly  venom. 

The  tactics  of  the  D6r  when  giving  battle  are  to  run  up  to  within  fifty 
or  sixty  yards  of  the  enemy,  and  discharge  a  quantity  of  arrows  at  him,  and 
if  not  successful,  to  undertake  as  rapid  a  retreat;  when  followed  and  ap- 
proached, they  receive  a  similar  flight  of  arrows,  which,  after  endeavouring 
to  evade  by  a  series  of  gymnastics,  as  soon  as  they  are  spent,  they  repeat  the 
charge,  and  so  on,  until  on  one  side  or  the  other  so  many  arrows  have  taken 
effect  as  to  impede  the  rapid  movements  of  a  certain  number  of  the  party, 
which  is  taken  advantage  of  by  a  hot  pursuit;  then,  when  encumbered 
by  the  arrows,  the  men  that  have  been  so  hit,  unable  to  extract  them  and 
accompany  their  unscathed  companions,  drop  behind,  and  thus  become  the 
objects  at  whom  to  throw  barbed  lances.  If  hit  by  several  arrows,  or  a 
barbed  lance,  the  unfortunate  D6r,  finding  no  safety  in  flight,  will,  like 
a  stag,  stand  at  bay,  and  endeavour  to  keep  off  his  pursuers  as  long  as  he 
is  provided  with  an  arrow  or  lance ;  when,  deprived  of  his  own  arms,  and 
compelled  to  stoop  to  pick  up  those  that  have  been  thrown  at  him,  his 
relentless  enemy,  taking  advantage  of  the  movement,  soon  puts  him  hors 
de  combat,  by  one  or  more  lances  in  his  body ;  a  rush  is  then  made  at 
him,  and,  if  not  already  down,  he  is  felled  by  a  club,  and  with  the  same 
instrument  an  end  is  put  to  his  sufferings. 

This  sort  of  running  warfare  may  suit  a  people  with  light  arms,  and 
unencumbered  with  clothing ;  but,  having  joined  a  party  as  a  spectator, 
it  was  entirely  unsuited  to  myself,  attired  in  a  shooting  jacket  and  the 
paraphernalia  of  European  costume,  as,  although  in  tolerable  marching 
condition,  the  constant  running  took  the  wind  out  of  me,  and,  with  only 
a  few  men  left  behind,  1  was  exposed  to  the  charge  of  the  whole 
body  in  pursuit.  A  bold  front,  and  a  demonstration  of  making  use  of 
my  fire-arms,  sufficed  to  bring  the  enemy  to  a  full  stop  and  take  to  a 
precipitate  retreat,  which,  with  little  power  and  less  inclination  to  pursue, 
and  having  seen  sufficient  to  satisfy  my  curiosity,  I  allowed  my  friends  to 
take  advantage  of,  from  whieh  they  returned  with  four  of  the  heads  of 
the  fugitives  in  their  hands,  as  trophies  wherewith  to  ornament  a  tree  or  a 
pole  over  the  huts  of  the  victors. 

Previous  to  this  I  had  seen  the  heads  and  hands  of  three  victims,  taken 
for  similar  purposes,  the  bodies  of  which  were  secreted  in  thick  bush,  to 
elude  discovery  and  burial  by  the  friends  of  the  slain. 

The  negroes  it  will  be  observed,  unlike  the  Arabs,  endeavour  to  slay  as 
many  of  their  enemies  as  possible,  and  have  no  compunction  at  destroying 
life,  and  so  brutal  are  the  particular  tribe  to  which  I  now  allude,  that  it  is  a 
rule  with  them  never  to  make  prisoners,  but  kill  even  women  and  children. 

It  has  been  my  good  fortune,  during  three  years'  intimacy  with  this 
tribe,  to  arrest  the  most  atrocious  massacres,  a  recital  of  which  would  be 
more  painful  than  edifying. 
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The  Mondo  tribe  inhabit  a  hilly  and  even  mountainous  country  between 
the  equator  and  the  first  degree  of  north  latitude ;  and,  in  preference  to  the 
bow  and  arrow,  use  the  barbed  lanoe  (fig*  14),  a  shield  formed  of  a  single 
narrow  piece  of  hard  wood,  with  a  boss  in  the  centre,  as  a  guard  to  the 
hand  (figs.  16),  and  an  iron  projectile  not  unlike  a  bill-hook,  or  caned 
sword  (figs.  17). 

Clever  in  the  use  of  this  instrument,  the  Mundo  throws  it  with  consider* 
able  address,  employing  it  in  the  chase  for  killing  antelopes,  or  even  smaller 
game.  If  he  succeeds  in  breaking  the  leg  of  an  antelope,  it  has  but  little 
chance  of  escape,  as  the  hunter  pursues  it  obstinately,  killing  it  eventually 
with  his  lance. 

The  Runga,  or  Neam  Nam,  inhabit  the  regions  of  the  equator,  and 
thence  south,  and  are  a  large,  powerful,  slave-holding  tribe,  calling  them- 
selves cannibals,  and  reputed  to  be  so  by  their  neighbours. 

It  was  not  without  difficulty  that  1  succeeded  in  forming  friendly  rela- 
tions with  these  people,  and  not  until  I  had  killed  a  vulture,  which  was 
hovering  over  my  party,  and  subsequently  an  elephant,  within  the  limits 
of  their  village,  would  they  listen  to  overtures  of  any  description,  con- 
vinced though  they  were  by  the  great  noise  and  effect  of  my  fire-arms, 
of  which  they  had  previously  neither  seen  nor  heard,  as  they  afterwards 
expressed  themselves,  that  it  was  in  my  power  to  exterminate  the  whole 
race. 

The  Neam  Nam  make  war  on  their  surrounding  neighbours  for  the 
purpose  of  kidnapping  slaves,  to  whom  they  entrust  the  cultivation  of  their 
lands ;  and,  although  holding  them  in  perpetual  bondage,  treat  them  with 
consideration  and  kindness. 

The  only  occupations  which  a  Neam  Nam  will  stoop  to,  are  war  and 
the  chase,  to  which  he  is  from  early  youth  inured,  and  thus  becomes  the 
terror  of  the  neighbouring  tribes. 

His  arms  consist  of  the  smooth  and  barbed  lance  (figs.  10,  14),  and  a 
curiously-contrived  projectile  (fig.  18),  of  which  I  regret  to  have  lost  the 
best  samples,  with  many  other  curiosities  and  living  animals,  by  the  wreck 
of  my  boat  in  the  Nubian  cataracts. 

The  shield  is  made  of  reeds,  or  the  leaf  of  the  palm-tree,  interwoven  in 
tasteful  patterns  of  variegated  colours  (fig.  19) ;  and  a  kind  of  cloth,  with 
which  they  cover  themselves,  is  also  made  by  this  tribe  of  the  inside  fibres 
of  bark,  the  threads  of  which  are  dyed  with  several  colours. 

When  giving  battle,  the  Neam  Nam  has  two  or  three  of  the  iron  missiles 
already  alluded  to  (fig.  18),  suspended  by  a  leather  button  to  the  inside  of  the 
shield,  lying  directly  over  the  handle  of  it,  the  whole  of  which,  and  a  couple 
of  lances,  he  grasps  with  his  left  hand,  whilst  with  a  lance  in  the  right  hand 
he  assails  his  enemy.  The  iron  weapon,  when  employed,  is  thrown  with 
great  force,  and  in  such  a  manner  as  to  revolve  upon  its  centre  when 
spinning  through  the  air,  therefore  the  wound  created  by  such  an  instru- 
ment must  be  a  fearful  one. 

The  shield  made  of  so  light  a  substance  will  not  repel  a  lance,  but  when 
struck  by  one,  the  combatant  giving  it  a  slight  movement,  either  to  the 
right  or  left,  counteracts  the  penetration  of  the  lance,  which,  becoming  en- 
tangled and  suspended  in  it,  furnishes  him  with  his  enemy's  weapon,  to 
lieu  of  his  own,  which  he  is  supposed  to  have  cast. 
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Attached  to  his  waistbelt  is  a  knife  (fig.  20)  suspended  by  a  ring  to  the 
scabbard,  hilt  downwards,  which  perhaps  is  the  most  convenient  way  of 
drawing  it,  being  easily  done  without  requiring  the  assistance  of  the  left  hand, 
and,  fitting  tight,  undergoes  no  risk  of  falling  out.  The  point  of  the  sheath, 
it  will  be  observed,  is  turned  outwards,  so  as  effectually  to  prevent  its 
injuring  the  owner  in  case  of  a  fall  or  whilst  stooping. 

The  negroes  generally  trust  less  to  a  shield  to  ward  off  a  lance  or 
threatened  missile  than  to  their  great  agility  in  jumping  out  of  its  way,  at 
which  they  are  exceedingly  clever,  and  their  frequent  complaint  against 
fire-arms  is,  that,  not  being  able  to  see  the  ball,  they  cannot  evade  it 

With  regard  to  manufactures  I  may,  perhaps,  be  permitted  to  state  that 
the  Shillooks  work  a  very  neat  mat  of  reeds,  which,  spread  on  the  ground, 
is  doubtless  but  a  modest  dining  table,  but  of  which  they  are  proud ;  these 
mats  are  of  various  colours  and  numerous  patterns. 

But  for  the  first  attempt  to  manufacture  an  article  of  dress  of  a  compli- 
cated nature  by  an  independent  negro  tribe  in  the  regions  of  the  Nile, 
the  merit  must  be  given  to  the  Neam  Nam,  a  specimen  of  their  work, 
as  a  relief  to  the  dark  side  of  their  character,  that  of  cannibalism  and 
slave-hunting,  I  am  happy  to  introduce  to  your  notice. 

Trifling  as  the  present  sample  of  negro  manufacture  may  appear  at  first 
glance,  it  proves  that  those  races  hitherto  ignored  by  the  civilized  world, 
and  abandoned  to  their  own  impulses  without  the  benefit  of  any  moral  check 
or  example,  are  at  least  possessed  of  sufficient  intellect,  and  even  industry, 
to  give  rise  to  hopes  for  improvement,  both  morally  as  well  as  spiritually, 
were  they  but  afforded  the  opportunities  ;  and  I  cannot  close  the  subject  of 
the  present  paper  without  availing  myself  of  the  opportunity  which  it  affords 
roe  to  express  a  hope  that  it  may  be  the  humble  means  of  enlisting  the 
sympathies  of  the  Members  of  the  Royal  United  Service  Institution  in 
behalf  of  the  country  and  tribes  which  I  have  had  the  honour  to  introduce 
to  their  notice. 
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Monday,  May  16th,  1859. 
Colonel  P.  J.  YORKE,  F.R.S.,  in  the  Chair. 


ON  A  PROPOSED  NEW  SYSTEM  OF  FORTIFICATION* 
By  Jambs  Fergusson,  Esq. 

Mr.  Fergusson.  Mr*  President,  it  is  now  as  nearly  as  possible  w 
years  since  I  had  the  honour  of  addressing  an  assembly  in  this  place  upon 
the  subject  which  I  am  going  to  broach  this  evening ;  but  I  am  bound  to 
say  that  I  have  very  little  to  add  to  what  I  then  said  regarding  it 
Perhaps  it  will  be  considered  somewhat  conceited  in  me  to  say  so,  but  I 
have  seen  no  reason  to  alter  my  views,  for,  though  there  is  no  doubt  that 
great  progress  has  been  made  in  the  subject  since  that  time,  all  that  has 
passed  has  only  tended  to  confirm  me  more  and  more  in  the  correctness  of 
the  views  I  then  enunciated.  J  now  in  consequence  feel  so  strongly  ooa- 
firmed  in  them  that  I  canpot  but  feel  that  I  may  be  justified  in  bringing 
them  again  before  you,  more  especially  at  the  present  time,  when  every- 
thing concerning  fortification  is  of  such  intense  interest  that  I  am  sore  I 
need  make  no  apology  for  so  doing. 

It  was  npt  however  my  intentiop  to  have  brought  forward  the  subject 
again  at  present,  nor  till  the  results  of  the  late  war  were  more  completely 
before  the  public.  Since  I  last  addressed  you  we  have  gone  through  a  wsr 
of  great  importance,  and  principally  a  war  of  sieges,  and  those  sieges  bear 
most  distinctly  and  strongly  upon  the  science  of  fortification,  so  that  I 
wished,  before  I  again  brought  the  subject  forward,  to  be  more  fully  in 
possession  of  the  details  of  those  sieges,  and  when  the  Committee  of  this 
Institution  asked  me  last  year  to  lecture  upon  my  system  of  Fortification, 
1  declined,  because  I  had  not  then  such  information  as  I  thought  would 
give  novelty  to  anything  I  brought  forward.  On  the  present  occasion  the 
same  reason  exists,  but  the  interest  felt  upon  the  subject  is  now  so  great 
that  I  thought  it  judicious  to  waive  my  objection,  and  to  bring  forward 
such  information  as  I  possess. 

During  the  great  war  with  Russia,  three  very  important  sieges  took  place. 
One  was  at  Bomarsund,  and  that  was  entirely  a  siege  of  a  masonry  fortress 
— and  that  masonry  fortress  was  knocked  down  in  a  shorter  time  than  any 
fortress  of  the  same  importance  was  ever  destroyed  before.  The  next  siege 
was  at  Silistria,  where  a  little  earthwork  called  the  "  Arab  Tabia,"  resisted 
longer  than  any  earthwork  had  ever  done  before,  and  eventually  beat  off 

*  This  Lecture  was  delivered  by  Mr.  Fergusson  on  the  16th  May,  1859,  and  mi 
followed  by  the  discussion  which  is  appended  to  it.  It  was  thought  better  not  to  publkh 
it  in  the  Journal  in  the  order  of  its  date,  but  to  reserve  it  until  after  the  reading  of 
another  paper  on  the  same  subject,  by  which  it  was  expected  that  the  discussion  would  be 
continued.    The  second  paper  and  discussion  will  be  found  at  page  198,  et  wj. 
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the  enemy.  Many  persons  may  state  that  there  were  extenuating  circum- 
stances ;  but  it  is  a  curious  coincidence,  at  least,  that  the  masonry  went 
down  and  the  earthworks  stood.  The  third  siege  was  Sebastopol.  I  am 
aware  that  there  is  a  great  deal  to  be  said  on  both  sides  with  regard  to  that 
great  struggle ;  still  what  I  brought  forward  here  when  I  last  addressed  you 
was,  that  the  only  mode  by  which  a  place  could  be  fortified  was  by  the  use 
of  earth  and  an  abundant  supply  of  guns ;  that  guns  and  earth  were  the 
only  means  of  defence ;  and  that  further,  the  mode  in  which  these  elements 
were  used  was  of  the  utmost  importance.  What  I  then  contended  for  was 
to  have  a  sufficient  power  of  artillery,  and  that  artillery  not  propped  on 
masonry.  Those  were  the  great  principles  that  came  into  play  at  Sebas- 
topol, and  the  siege  was  of  necessity  the  most  important  that  has  ever  taken 
place  since  the  invention  of  gunpowder.  These,  gentlemen,  are  very  im- 
portant facts,  and  give  me  confidence  in  saying  now  that  I  was  not  much 
mistaken  in  the  views  I  before  brought  forward ;  but  another  circumstance 
besides  the  events  of  that  war  has  induced  me  to  come  forward,  which  is 
this:— recently  we  have  had  a  complete  revolution  in  firearms,  "Brown 
Bess  "  has  been  abandoned,  and  an  improved  rifle  has  been  put  into  the 
hands  of  all  the  soldiers  of  Europe.  Artillery  has,  within  the  last  twelve 
months,  been  entirely  revolutionized  through  the  exertions  of  various 
ingenious  gentlemen,  but  especially  by  our  countryman  Sir  William  Arm- 
strong; so  that  in  all  future  wars  artillery  will  be  a  very  different  arm  to 
what  it  has  been  before. 

The  old  system  of  fortification  was  invented  during  the  reign  of  "  Brown 
Bess,"  and  it  was  invented  for  the  purposes  of  the  imperfect  artillery  and 
the  imperfect  musketry  of  former  days.  Those  imperfect  arms  are  now 
superseded,  and  I  am  convinced  that  the  old  system  of  fortification  must  be 
abandoned  also.  I  believe  that  many  artillery  officers  who  were  inclined 
to  oppose  me  on  former  occasions  have  come  round  a  .good  deal  to  my 
views,  I  may  also  state  that  the  works  which  are  now  being  erected  at 
Portsmouth  are  earth-works  such  as  I  would  myself  have  designed,  and 
that  in  every  respect  these  works  are  of  a  very  improved  and  superior 
form  to  anything  that  has  been  done  before.  I  believe  also  that  the 
difference  which  exists  now  between  me  and  those  who  have  differed  from 
me  formerly  is  very  much  less  than  it  was. 

I  may  also  add,  that,  during  the  ten  years  which  have  elapsed  since  my 
work  on  Fortification  was  published,  no  one  has  pointed  out  where  the 
error  was  in  what  I  then  brought  forward.  There  has  been  a  good  deal 
said  about  details,  and  I  do  not  mean  to  say  that  there  was  pot  more  or 
less  truth  in  many  of  the  objections,  but  the  fact  that  the  great  principles 
which  I  then  proposed  have  been  unrebutted  I  believe  I  may  say  is  un- 
questionable. 

We  shall  hear  to-night  what  further  objections  can  be  made. 

Let  me  now  try  and  explain  to  you  as  briefly  as  I  can  the  steps  by  which 
the  present  bastion  system  came  to  be  adopted,  and  then,  as  briefly,  the 
mode  in  which  I  believe  its  defects  can  be  remedied.  You  will  excuse  me 
if  I  am  very  elementary  in  what  I  am  going  to  say,  and  if  I  in  fact  tell 
you  what  you  all  know  better  than  I  do  myself. 

You  will  recollect  that  one  of  the  first  modifications  of  fortification 
adopted  after  the  invention  of  gunpowder  was  substituting  a  low  caponiers 
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in  the  bottom  of  the  ditch  for  the  high  flanking  tower,  and  this  was  further 
concealed  by  a  glacis,  which  was  also  invented  in  the  sixteenth  century, 
and  served  with  the  ditch  to  conceal  the  masonry  of  the  escarpe.  This 
done,  the  next  step  was  further  to  conceal  the  caponiere — the  immense 
importance  of  which  was  immediately  appreciated — by  a  counterguard ; 
and  the  face  of  this  being  flanked  by  the  opposite  caponiere,  by  easily 
traced  steps  this  was  gradually  worked  into  the  bastion  form  with  its  flanks. 

The  next  necessity  was  to  give  the  garrison  a  pied  d  terre  across  the 
ditch,  this  was  done  by  a  small  triangular  redan  which  served  as  a  ikU 
du  pont  to  the  besieged.  This  done,  it  was  immediately  perceived  how 
important  the  faces  of  the  bastion  might  become  in  flanking  the  race  of  what 
was  then  called  the  ravelin,  and  again  how  important  an  office  that  might 
perform  in  flanking  the  ground  in  front  of  the  bastion.  In  fact,  it  was  found 
that  the  bastion  with  the  ravelin  formed  so  perfect  a  system  of  mutual  sup- 
port and  defence  that  by  proper  arrangements  a  place  might  easily  be  made 
impregnable  against  a  coup  de  main  ;  and,  as  for  more  than  two  centuries 
some  of  the  very  first  talent  in  Europe  has  been  devoted  to  the  perfecting 
of  this  system,  it  has  come  out  of  their  hands  one  of  the  most  complete 
and  perfect  pieces  of  design  that  human  skill  has  produced.  Were 
infantry  in  the  habit  of  shouldering  their  muskets  and  cavalry  of  drawing 
their  sabres  and  marching  up  to  the  edge  of  the  ditch  to  take  the  fort  by 
storm,  there  would  be  an  end  of  the  question,  and  a  siege  would  be  an 
impossibility ;  but,  and  the  but  is  most  important,  this  never  has  occurred 
in  past  sieges,  and  is  not  likely  to  occur  in  any  future  operations,  simply 
because  the  fort  is  perfectly  organised  against  such  a  mode  of  attack,  but  is 
perfectly  open  to  another,  by  which,  without  risk  or  danger  to  the  besieger, 
the  fort  must  fall  into  his  hands  within  a  certain  limited  number  of  days. 

I  need  not  explain  to  this  audience  that,  by  the  establishment  of 
enfilading  and  shell  batteries,  by  ricochet  and  direct  fire,  the  artillery  of 
the  fort  can  certainly  be  destroyed  over  the  limited  space  which  it  is 
necessary  should  be  attacked,  that  while  this  is  being  done  the  sap 
steadily  and  certainly  approaches  the  edge  of  the  ditch,  and,  when  the 
besieger  gets  there  the  conditions  of  the  fight  are — a  large  besieging  army 
with  a  powerful  untouched  artillery  opposed  to  a  small  dispirited  garrison 
without  a  serviceable  gun,  and  nothing  but  a  few  ruined  untenable  mounds 
behind  which  they  can  hardly  find  a  shelter  even  for  repose,  u.uch  less  for 
defence ;  and  the  result  is  inevitable,  and  always  has  occurred  and  always 
will  where  the  conditions  are  the  same. 

But  the  great  question  still  remains  unanswered — Are  these  conditions 
inherent  in  the  problem  ?  Is  it  true,  as  has  been  so  often  stated,  that,  since 
the  invention  of  gunpowder,  the  art  of  attack  must  be  superior  to  the  art 
of  defence  ?     In  fact,  is  fortification  impossible  ? 

My  own  conviction  is  that  all  the  conditions  of  the  problem  may  be 
altered,  that  the  defence  may  be  made  superior  to  the  attack,  and  that  the 
whole  difficulty  has  arisen  from  a  false  system,  from  pursuing  an  erroneous 
path,  and  neglecting  any  reference  to  the  first  principles  of  the  science. 

I  will  now  try  to  explain  to  you  the  mode  by  which  I  propose  these 
defects  should  be  remedied. 

First  then,  I  conceive  that  a  fortification  to  be  of  any  value  must  possess 
two  essential  qualities  at  least — it  must  be  secure  against  a  coup  de  main, 
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or  an  attack  de  vive  force,  and  it  must  be  able  to  maintain  a  superiority 
over  the  artillery  of  the  attacking  party. 

I  have  just  attempted  to  explain  to  you  what  an  immense  amount  of 
superfluous  ingenuity  has  been  bestowed  on  the  bastion  system  to  obtain  the 
first  object.  I  call  it  superfluous,  because  I  believe  that  a  wall,  say  30  feet 
high,  if  efficiently  flanked  by  a  cross  fire  of  artillery  and  musketery,  cannot 
be  escaladed,  or  in  fact  cannot  be  passed  over  until  it  is  breached  or 
destroyed  by  some  means  or  other.  If  30  feet  is  not  high  enough,  make  it 
35  or  40.  If  7  guns  in  each  flank  are  insufficient,  put  14  or  30.  It  is  a 
mere  question  of  expense  and  of  construction.  The  position  of  the  wall  is  of 
no  importance  provided  it  surrounds  the  fort  and  is  equally  strong  through- 
out ;  and  I  may  add,  you  cannot  have  too  little  of  it,  in  the  first  place  because 
nine-tenths  of  the  expense  of  modern  fortifications  consists  in  their  revet- 
ments, and,  secondly,  because  the  less  you  have  the  easier  it  is  watched 
and  the  easier  defended  by  a  small  garrison.  In  other  words,  if  a  front 
of  fortification  has  1,000  yards  of  escarpe  to  defend,  and  especially  if  that 
is  broken  up  into  detached  portions,  it  will  require  twice  the  number  of  men 
to  watch  and  defend  it  as  compared  with  a  front  which  has  only  500  yards 
to  be  looked  after. 

To  be  of  any  use,  this  wall  must  be  preserved  till  at  least  the  enemy  is 
able  to  establish  breaching  batteries  at  the  edge  of  the  ditch,  a  condition 
not  obtained  in  any  system  at  present  in  vogue  in  Europe.  In  the  French 
system  the  face  of  the  bastion  can  be  easily  breached  by  firing  down  the 
ditch  of  the  ravelin,  and  its  flanks  destroyed  by  firing  along  the  main  ditch. 
It  is  true  that  is  not  generally  done,  because  they  are  so  utterly  contemp- 
tible and  so  easily  destroyed  from  the  edge  of  the  ditch  that  it  is  not  worth 
while  to  waste  time  or  the  powder  and  shot  to  do  it  from  a  distance.  But, 
besides  this,  every  one  of  the  escarpes  can  be  hit  by  direct  firing  over  the 
crest  of  the  glacis.  Practically  the  cordon  is  seen  everywhere,  and  a  very 
slightly  reduced  charge  will  enable  a  ball  to  hit  sufficiently  low  to  do  im- 
mense damage ;  and  in  fact  to  bring  down  the  parapet  Now  instead  of 
this  1  propose  where  wet  ditches  cannot  be  obtained  to  dig  so  deep  that  the 
cordon  of  the  escarpe,  instead  of  being  8  or  10  feet  above  the  level  of  the 
country,  shall  be  30  feet  below  it,  and,  as  there  is  no  glacis,  the  difference  is 
even  greater  than  this,  because,  to  fire  over  his  own  sap,  the  besieger  must 
fire  as  high  as  if  the  glacis  were  there,  so  that  to  hit  the  cordon  the  ball 
must  fall  say  40  or  45  feet  in  200,  which  is  1  in  5  to  1  in  6,  and  a  ball  falling 
in  that  angle  can  do  but  little  injury  to  a  well-built  wall,  and  its  aim  must 
be  so  uncertain  that  no  danger  need  be  apprehended  from  that  cause.  But 
it  may  be  said,  if  your  wall  cannot  be  touched  your  flanking  defences  may. 
If  the  curve  is  flat  this  is  not  so.  The  flanking  batteries  must  be  placed  at 
such  a  distance  as  to  be  nearly  innocuous,  but  with  sharp  curves  there 
is  no  doubt  but  that  a  battery  at  a  distance  of  from  1,500  to  2,000  yards 
might  pitch  shot  into  the  ditch  which  might  hit  the  caponiere,  the  cordon 
of  whose  escarpe  was  30  feet  below  the  country ;  but  is  such  blind,  un- 
certain fire  really  to  be  dreaded  ?  If  so,  precautions  must  be  taken 
against  it  by  thicker  and  better  masonry  being  used;  by  glacis  and 
counterguards,  and  other  expedients  by  which  the  defect  might  easily  be 
remedied ;  but  still,  supposing  the  caponiere  very  considerably  damaged,  the 
besieger  cannot  avail  himself  of  this  fact  till  he  has  reached  the  edge  of  the 
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ditch,  till  be  has  established  himself  there,  and  till  he  has  got  his  breaching 
batteries  in  order  so  as  to  enable  him  to  knock  down  the  untouched  iscarpe. 

But  supposing,  for  the  sake  of  argument,  that  these  caponier**  can  be  de- 
stroyed, as  has  been  asserted,  from  a  distance,  the  proposition  still  standi 
thus,  as  comparing  it  with  the  bastion  system,— if  a  Wall  whose  cordon 
is  80  feet  below  the  country  can  be  thus  breached,  how  much  more  easily 
can  a  wall  similarly  placed,  but  whose  cordon  is  8  or  10  feet  above  the 
plane  of  site  ?  To  say  the  very  least  of  it,  it  must  be  ten  times  more  easy 
to  destroy  the  flanks  of  the  bastion  system  than  those  of  that  I  am  pro- 
posing, and  the  destruction  of  the  one  opens  the  place ;  those  on  my  system 
are  independent,  and  their  destruction  only  weakens  the  flanking  defence. 

This  however  is  by  far  the  easiest  part  of  the  problem,  *nd  the  one  re- 
garding which  my  proposals  possess  the  least  novelty;  because)  beyond 
burying  the  masonry  deeper  than  ever  was  proposed  before,  I  am  willing 
to  accept  the  principle  of  either  the  bastion  or  the  Prussian  system  for  this 
purpose. 

The  second  part  of  the  problem  alluded  to  above  is  of  by  far  more 
difficult  solution. 

It  is  how  to  prevent  the  enemy  from  getting  to  the  edge  of  the  ditch,  or 
at  all  events  getting  his  artillery  into  position  there.  This,  as  far  as  I  can 
see,  can  only  be  done  by  the  besieged  preserving  his  artillery  in  an  efficient 
state  throughout.  Every  siege  of  modern  times  has  proved  that  this  is 
impossible  on  the  bastion  system.  Still  I  cannot  but  think  that  it  can  be 
done,  and  done  easily ;  but,  before  trying  to  explain  how,  let,  us  try  and 
arrive  at  some  general  principles  on  which  to  base  our  reasoning. 

In  Sir  John  Jones's  "  Sieges  in  Spain,"  it  is  said  tfcat  "  two  or  three 
guns  in  the  prolongation  of  any  face  are  sufficient  to  dismount  ten,  twelfe, 
or  any  number  of  guns  upon  it/'  and  generally  it  is  admitted  that  one  gun 
in  the  field  is  equal  to  three  or  four  in  the  fort,  and  practically  in  all 
regular  sieges  this  has  been  the  case.  Though  generally  very  inferior  in 
number  or  in  calibre,  the  guns  of  the  besiegers  always  are  able  to  over* 
power  those  of  the  besieged.  Reasoning  a  priori  this  ought  certainly  not 
to  be  the  case.  The  first  has  the  command  of  masonry,  and  the  choice  of 
position ;  besides,  having  leisure  in  time  of  peace,  the  engineer  ought  at 
least  to  be  able  to  place  himself  on  an  equality  with  his  opponent,  and  that 
he  has  not  been  able  to  do  so  hitherto  is  a  fatal  objection  to  all  the  systems 
yet  proposed. 

In  trying  to  explain  whether  this  objection  is  insuperable  or  not,  let  us 
assume  that  two  batteries  of  10,  or  any  equal  number  of  guns,  are  erected 
on  a  level  plain  opposite  to  one  another.  All  things  being  alike,  there  is 
no  reason  why  battery  A  should  not  be  equal  to  battery  B ;  but,  if  battery 
A  has  the  choice  of  ground,  if  it  has  time  to  perform  its  work  before  hand, 
and  to  allow  it  to  consolidate,  while  battery  B  is  erected  in  haste  under 
the  fire  of  A,  pro  tanto,  A  ought  to  be  superior  to  B.  If  the  place  to 
be  fortified  is  an  isthmus  of  equal  width  throughout,  and  which  cannot  be 
enfiladed  on  either  flank,  100  guns  defending  it  ought  to  be  equal  to  the 
same  number,  which  are  all  that  can  be  brought  to  the  attack ;  but  if  the 
defenders  can  choose  a  wider  space,  or  a  spot  having  some  advantage  of 
command  or  otherwise,  their  artillery  ought  always  to  be  able  to  silence 
that  of  the  attacking  party. 
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This  however  is  assuming  a  peculiar  local  condition  which  can  rarely 
occur,  though  it   does  occur    at  Portsmouth,  and  oftener   than  would 


generally  he  supposed ;  but,  granted  that  it  will  not  do 
to  design  for  such  a  contingency  only,  it  is  a  fact  that 
circles  described  with  a  radius  of  5000,  6000,  or  7000 
yards  are  practically,  as  far  as  defence  is  concerned, 
straight  lines.  The  enceinte  of  Paris  is  for  instance, 
or  might  he  made,  practically  a  straight  line;  so  is 
the  proposed  enceinte  of  Antwerp,  and  so  in  fact  must 
all  enceintes  now  be  that  are  intended  to  defend  arsenals 
or  towns  from  the  effect  of  bombardment  with  guns 
throwing  shells  9,000  or  10,000  yards.  A  less  radius 
is  absurd,  and  practically  it  is  immaterial  whether  we 
take  the  circumference  or  the  tangent  of  such  a  circle. 

Still  there  are  circumstances  in  which  smaller  peri- 
meters must  be  used;  and,  if  these  cannot  be, fortified 
according  to  this  system,  it  fails.  Let  us  take  for 
instance  a  radius  of  1,200  or  1,500  yard's ;  such  a  fort 
could  mount  from  600  to  700  guns,  and,  if  a  train  of, 
say  100  guns,  were  brought  against  it,  it  could  easily, 
without  skewing  the  embrasures,  bring  a  greater  num- 
ber to  reply.  If  the  besiegers'  train  consisted  of  200 
guns  the  fort  could  hardly  match  it,  and  if  300  it 
would  be  overpowered  owing  to  the  large  circumference 
on  which  the  besieger  could  and  would  place  his  guns.  . 

The  way  1  propose  to  meet  this  difficulty  is  by ' 
placing  two,  three,  four,  or  more  ramparts  of  earth 
one  behind  the  other,  as  shown  in  section  in  the  dia- 
gram No.  1,  and  in  plan  in  woodcut  No.  2 ;  and  by 
this  means  even  a  very  small  fort  may  be  able  to 
point  a  greater  number  of  guns  at  any  given  spot 
than  the  besiegers  can  from  their  space  point  at  the 
fort. 

To  this  arrangement  several  objections  have  been 
raised,  which  I  shall  notice  presently;  but  first,  the 
expense  cannot  be  objected  to,  for,  as  explained  before, 
if  your  masonry  is  to  be  protected,  you  must  have 
far  deeper  ditches  than  were  ever  yet  proposed ;  and, 
if  wet  ditches  are  available,  (and  they  are  far  the  best,) 
they  must  be  far  wider  and  deeper  than  any  yet  exe- 
cuted, so  that  the  earth  is  there,  and  must  be  used  for 
some  purpose  or  other,  and,  to  whatever  extent  it  is  so 
used,  still  these  ramparts  will  never  form  more  than 
one-fourth  or  one-fifth  of  the  expense  of  any  system 
of  fortification.  In  the  regular  systems  of  Europe 
earthwork  is  about  one-tenth  of  the  total  cost ;  and  my 
proposal  is,  that,  in  order  to  get  rid  of  our  earth,  we 
should  have  ramparts  arranged  in,  say  four  tiers.  The 
first  question  that  naturally  occurs  is,  In  what  respect 
is  this  less  advantageous  than  a  rampart  in  one  tier 
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only  ?  If  it  is  found  so,  arm  only  one  tier,  and  let  that  be  the  fighting 
rampart ;  and  in  the  first  instance  let  us  assume  that  it  is  the  upper  'or 
near  rampart  that  is  so  armed. 

Todtleben's  idea  of  a  perfect  rampart  is  one  of  earth  of  the  ordinary 
profile  with  a  very  broad  berme  in  front ;  that  berme,  he  says,  catches  all 
the  earth  knocked  away  from  the  rampart  above.  The  workmen  can  stand 
in  it  to  replace  the  earth,  and  in  itself  it  forms  an  immense  magazine  of 
stuff  for  the  repair  of  the  damaged  rampart.  With  all  due  deference,  I 
fancy  this  is  a  very  clumsy  way  of  attaining  the  desired  end.  The  berme 
is  exposed  during  the  whole  siege  to  the  distant  shot  of  the  enemy,  and 
after  they  have  reached  the  edge  of  the  ditch,  when  its  importance  is  all 
in  all,  the  workmen  dare  not  venture  upon  it  day  or  night  Now,  sup- 
posing we  call  the  rampart  in  front  of  the  one  that  is  armed  a  berme, 
and  you  have  attained  all  these  objects  at  all  stages  of  the  siege,  and  the 
rampart  in  front  covers  the  workmen  by  day  as  well  as  at  night,  so  that 
in  reality  the  rear  rampart  can  be  repaired  as  fast  as  it  is  damaged.  L* 
us  next  assume,  however,  that  the  besieger  does  pound  this  rampart  to 
dust,  so  that  it  will  not  stand  under  any  repair,  you  have  only  to  descend 
to  the  next  and  the  next,  and  renew  the  combat  with  fresh  Runs  and  rresn 
embrasures  till  at  last  you  meet  him  on  the  fausse  braie,  which  he  has  never 
seen,  and  which  is  equal  in  extent  to  any  batteries  he  can  place  on  lb* 
opposite  ejflge  of  the  ditch. 

How  such  a  mode  of  defence  is  to  be  met  or  overcome  I  do  not  know* 
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I  am  certain  that  nothing  like  it  has  yet  been  met  in  any  siege ;  and  I  have 
not  heard  any  suggestion  that  seems  to  me  to  meet  the  difficulty. 

As  this  mode  of  fighting  the  fort  suggests  one  of  the  objections  made  to 
my  plans,  I  may  as  well  mention  it  at  once.  It  is  said  that  shells  fired 
horizontally,  and  embedding  themselves  in  the  rear  rampart,  would  in 
bursting  render  the  one  in  front  untenable. 

The  first  answer  I  could  make  to  this  is,  that  engineers  generally  do  not 
believe  it.  Take  for  instance  the  new  fortifications  at  Cherbourg.  Every 
bastion  there  has  a  rear  rampart,  placed  as  I  have  placed  mine ;  and  they 
are  not  afraid  of  the  consequences.  So  too  at  Paris,  and  In  almost  every 
modern  fortification  in  France  and  Germany,  this  feature  occurs.  Are  they 
all  mistaken  ? 

If  so,  I  have  erred  at  least  in  good  company ;  but,  if  it  is  so,  I  can  easily 
remedy  the  defect,  and  they  cannot.  In  the  diagram  (woodcut  No.  3)  I 
have  lowered  the  angle  from  45  to  25  degrees,  and  my  belief  is  that  a  shot 
or  shell  fired  from  below  would  glance  off  and  ricochet,— or  if  it  buried  itself 
it  must  explode  upwards,  in  the  line  of  least  resistance,  and  do  no  harm  to 
those  in  front.  But  if  that  angle  is  not  low  enough  it  can  easily  and  with 
advantage  be  made  lower.  It  is  a  mere  question  of  £  s.  d.  For  every 
degree  you  lower  it,  you  must  expend  so  many  cubic  yards  of  earth,  and 
if  you  are  prepared  to  do  that,  you  will  gain  many  advantages.  In  this 
woodcut  I  have  also  drawn,  for  the  sake  of  comparison,  a  section  of  a 
rampart  of  the  ordinary  construction  as  applied  to  the  system  of  Vauban, 
and,  in  order  to  show  more  clearly  wherein  the  difference  between  the  two 
systems  really  lies,  I  have  adopted  the  same  form  of  revetment  for  both, 
though  it  is  one  that  I  by  no  means  think  the  best  that  can  be  used  in 
either  case. 

It  has  been  said  it  is  no  use  providing  so  many  embrasures,  as  it  would 
be  impossible  to  use  them  altogether, — that  the  wads  and  fire  from  the 
rear  rampart  would  explode  the  powder  and  kill  the  men  in  front.  All 
which  I  admit  to  be  quite  true.  All  I  ever  ventured  to  suggest  was  that 
ou  might  fire  from  alternate  ramparts,  and  I  still  fancy  that  can  be  done, 
ut  on  that  point  I  am  quite  willing  to  give  way.  When  guns  are  covered 
by  Haxo  casemates  or  blinded  in  any  way,  it  would  of  course  be  easy 
to  fire  from  proximate  ramparts,  and  if  the  angle  of  the  earth  is  lowered,  as 
just  explained,  this  would  be  facilitated  very  much,  and  might  be  carried  so 
far  as  to  render  the  fighting  of  alternate  ramparts  easy ;  but  a  cheaper  and 
better  plan  would  be  I  believe  lateral  extensions,  or,  in  other  words,  using  a 
larger  radius. 

Another  objection  stated  is  that  blind  fire,  aimed  night  or  day,  will  hit 
the  fort,  and  do  damage  somewhere.  The  first  of  the  objections  applies 
to  all  forts,  for  that  must  be  a  very  bad  shot  indeed  which  cannot  hit  a 
fort ;  but  I  maintain  that  as  far  as  damage  is  concerned  it  is  much  more 
likely  to  be  done  when  there  are  quantities  of  masonry  .than  where  only 
earth  exists,  and,  as  far  as  blind  fire  damaging  material  or  killing  men  is 
concerned,  that  is  easily  provided  against.  In  the  first  instance,  because 
the  lineal  feet  of  parapet  provided  in  this  system  is  so  immensely  in  excess 
of  what  can  be  required  that  the  guns  may  be  spaced  40  or  50  feet  apart 
and  a  traverse  placed  between  each,  besides  the  great  magazine  traverses 
which  I  propose  dispersing  everywhere ;  and,  as  for  the  chance  of  a  shot 

VOL.  IV.  O 


E 


Digitized  by  LjOOQIC 


186 


tfBitGTJSSOtf'S  PBOPO&ai) 


1 


I 

I 


o 


a 


3 
* 


^•^ 


Digitized  by  LjOOQIC 


NEW  SY8TBM  OF  FORTIFICATION.  187 

lobbing  along  a  terre  pieine  and  killing  a  man,  it  may  do  so,  but  a  besieger 
who  would  spend  his  ammunition  for  such  a  purpose,  would,  I  fancy*  very 
soon  tire  of  nis  investment. 

Another  objection  I  have  often  heard  quoted  is,  that,  once  the  enemy 
gets  on  the  lower  rampart,  he  can  run  up  the  slopes  of  the  others*  and  86 
get  into  the  fort.  Perhaps  he  can,  but  those  that  make  this  objection 
entirely  overlook  the  difficulty  of  his  getting  them.  When  he  is  on  the 
terre  pieine  of  an  ordinary  bastion  he  does  not  require  even  that  exertion ; 
-"-the  place  is  his,  but  all  the  ingenuity  of  the  engineer  is  devoted  in  both 
systems  to  prevent  his  getting  there.  But  would  it  in  fact  be  so  easy  t 
Even  supposing  the  revetment  breached,  and  the  successive  ramparts 
damaged,  so  as  to  form  a  breach,  nothing  is  so  easy  as  to  cut  the  ramparts 
across  by  traverses  or  trenches,  and  to  protect  them  by  cheiieAtut  tfo  /rise, 
and  fill  these  trenches  with  men  firing  in  flank,  and  to  have  cool  troops  in 
perfect  order  prepared  to  fire  on  the  flank  of  the  disordered  column  of  attack 
as  it  passes  each  of  the  five  terres  pleines ;  and  who  are  the  troops  that 
could  stand  such  an  assault,  and  that  would  not  be  hurled  back  into  the 
ditch  ?  I  do  not  know  of  such  a  feat  performed  in  any  modern  siege,  but  it 
may  be  done  of  course. 

But  can  such  a  rampart  as  I  propose  be  breached  ?  Let  us  suppose  the 
besieger  to  concentrate  the  fire  of  100  shell  guns,  100  mortars,  and  if  you 
like  100  shot  guns,  on  one  spot  of  the  rampart,— he  tan  of  course  pound 
a  space  say  20  or  30  yards  wide  into  dust,  from  front  to  rear*  and  render 
it  as  smooth  as  a  glacis.  But  what  has  he  done  when  he  has  accomplished 
that  feat?  Not  one  spadeful  of  earth  has  (alien  into  the  ditch,— not 
one  spadeful  has  been  carted  away.  It  is  all  there,  and  can  all  be  replaced, 
as  soon  as  his  fire  ceases,  and  in  the  meanwhile  be  has  only  temporarily 
interrupted  the  communication  along  the  rampart,  and  destroyed  the 
emplacement  of  some  20  or  30  guns.  But  if  the  curve  is  sufficiently  flat 
or  the  ramparts  sufficiently  numerous,  there  are  plenty  to  spare  on  the  right 
or  left  of  the  breach,  and  the  mastery  still  remains  with  tfte  fort. 

But  I  must  not  tire  you  by  enumerating  objections  which  can  hardly 
be  seriously  made,  and  must  conclude  this  part  of  my  subject  by  saying 
why  I  always  prefer  circular  to  rectilinear  forms.  In  the  first  place,  they 
are  cheapest,  because  a  circle  incloses  a  larger  space  than  any  other  ma* 
thematical  figure.  It  is  also  simple,  and  consequently  more  easily  handled 
and  adapted  to  uneven  or  irregular  ground.  It  is  more  easily  understood) 
especially  by  undisciplined  troops,  and  it  is  the  only  figure  which  can  be 
made  equally  strong  in  every  part.  With  a  polygon  as  low  as  a  pentagon 
or  hexagon  there  are  dead  angles,  which  are  fatal  to  their  equaV  defend* 
bility,  and  on  each  side  of  the  angle  the  parapet  can  be  cut  through,  and  the 
reverse  of  die  neighbouring  side  exposed.  With  polygons  of  eight  or  more 
sides  these  objections  gradually  diminish,  and  exactly  in  the  ratio  to  tike 
.number  of  sides,  so  that  a  polygon  of  an  infinite  number,  or  hi  other  words 
a  circle,  is  the  most  perfect.  But  practically  I  do  not  know  one  disadvaft* 
tage  that  accrues  from  the  use  of  circular  forms,  and  I  know  many  advan- 
tages ;  and  on  the  other  hand  many  if  not  most  of  the  disadvantages  of  the 
modern  systems  must  be  admitted  to  have  arisen  from  the  supposed 
necessity  of  using  straight-lined  forms;  but  let  it  be  understood  I  by  no 
means  see  any  objection  to  their  use  in  revetments  if  their  employment  is 
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wished  for  there ;  but,  in  the  active  or  offensive  part  of  the  defence,  1  am 
sure  their  use  is  always  prejudicial. 

In  conclusion,  in  order  to  understand  what  I  have  been  saying,  yon 
must  allow  me  to  reiterate  and  to  impress  on  you  as  strongly  as  I  can, 
that  which  I  conceive  to  be  the  real  defect  of  the  bastion  system,— that 
it  is  organised  wholly  for  passive  defence,  that  all  its  ramparts  are  designed 
and  all  its  guns  placed  to  flank  ditches  or  escarpes  and  bits  of  ground  in 
the  immediate  vicinity  of  the  fort,  to  the  total  neglect  of  active  defence. 
Now  what  I  propose  is  to  separate  these  two  elements  entirely,  to  make 
my  flanking  or  passive  defence  one  thing,  as  simple  and  efficacious  as  I 
can,  and,  having  done  this,  to  prepare  in  its  rear  a  battle-field  for  my 
artillery,  so  as  to  enable  it  to  compete  on  equal  or  superior  terms  with 
the  artillery  of  the  attack ;  and  this  I  believe  has  been  done  in  the  scheme 
I  am  laying  before  you ;  and,  if  you  will  shake  off  the  idea  that  these 
ramparts  ought  to  possess  flanking  or  passive  powers  also,  I  think  yon 
will  admit  that  they  will  probably  answer  their  purpose. 

I  can  perfectly  understand  the  difficulty  any  one  educated  in  the  prin- 
ciples of  the  bastion  school  must  have  in  perceiving  this.  As  before  ex- 
plained, that  system  is  arranged  wholly  for  passive  defence ;  but  let  n* 
repeat,  what  I  have  attempted  is  to  add  to  that  system  an  active  element. 
I  believe  I  have  retained  all  that  is  needful  of  the  principles  of  the  bastion 
system,  and  in  some  respects  improved  on  them,  and  that  the  new  element 
of  a  powerful  artillery  facing  the  enemy  at  all  times  of  the  seige  is  a  mod 
important  addition,  which  cannot  possibly  do  any  harm,  but  all  I  think 
must  admit  that  it  may  be  of  use. 

My  conviction  is  that  it  is  the  most  important  element  of  defence.  I 
do  not  however  assert  that  what  I  propose  is  the  only  way  in  which  this 
end  may  be  attained,  or  even  that  it  is  the  best  way ;  all  I  assert  is  that  it 
is  a  way,  and  I  ask  that  it  may  be  admitted  to  be  so  till  another  or  a  better 
is  suggested. 

It  only  now  remains  to  say  one  word  about  the  effect  which  the  new 
inventions  in  artillery  are  likely  to  have  on  this  or  any  other  system  of 
fortification.  My  own  opinion  is  very  distinct  When  I  wrote  my  hook 
some  ten  years  ago,  it  was  done  with  the  conviction  that  the  improvements 
then  made  in  the  means  of  attack  had  rendered  antiquated  the  n** 
means  of  defence.  What  then  seemed  an  hypothesis,  now  appears  to  b* ' 
fact.  Such  a  missile  as  that  thrown  by  Armstrong's  gun  will  certainty 
cut  through  any  masonry  that  may  be.  in  any  degree  exposed,  and. the 
shells  it  projects  will  as  certainly  cut  through  any  parapet;  so  that* 
wherever%there  is  an  angle,  there  the  lateral  faces  can  certainly  be  U» 
bare  and  taken  in  reverse,  so  that  I  look  upon  all  angular  systems* 
utterly  exploded;  and,  although  the  German  Trace  is  far  better,  «j» 
they  generally  avoid  salient  angles,  and  also  have  sometimes  a  tolerable 
perception  of  the  necessity  of  the  separation  of  the  purely  defensive  fro* 
the  offensive  element,  still  they  almost  invariably  expose  their  masonry 
to  such  an  extent  as  entirely  to  neutralize  the  excellence  of  their  design- 

Even  if  we  do  not  accept  Mallet's  mortar  as  a  fact,  there  can  be  no 
doubt  but  that  2-feet  shells  will  be  thrown  in  the  next  war.  My  oVd 
conviction  is  that  a  3-feet  mortar  will  be  accomplished ;  but,  whether  or  no, 
any  fortress  before  which  even  a  24-inch  mortar  can  be  placed  will  certainly 
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be  irretrievably  breached  if  it  depends  on  a  single  rampart  for  its  defence, 
and  that  rampart  stands  on  the  frail  prop  of  a  masonry  revetment. 

Some  larger  and  very  different  treatment  of  the  subject  has  now  become 
indispensable,  whether  in  the  path  I  have  attempted  to  point  out  or  in 
some  other  remains  for  you  to  decide;  but  one  thing  I  think  all  must 
admit  as  certain,  and  that  is,  that  fortification  cannot  now  remain  where  it 
has  been  for  the  last  two  centuries.  Not  only  is  a  larger  treatment 
required,  but  areas  must  be  inclosed  which  were  hitherto  undreamed  of. 
A  radius,  recollect,  of  five  miles — the  range  of  Armstrong's  gun — is  a 
circumference  of  thirty,  and  that  we  must  take  in  if  we  would  render  our 
towns  free  from  bombardment.  A  revolution  in  warfare  is  at  hand,  and 
that  country  will  have  the  advantage  in  the  fight  that  first  grasps  the  new 
conditions  of  the  problem. 

In  conclusion,  allow  me  one  word,  though  that  word  is  principally  per- 
sonal to  myself. 

All  I  ask  of  you,  gentlemen,  is  what  I  asked  on  a  previous  occasion, 
and  that  is  criticism,  generally  a  cheap  enough  article.  What  I  want  is 
that  the  grounds  of  my  proposals  should  be  sifted.  If  they  are  based 
wholly  on  error,  if  there  is  some  fatal  mistake  which  vitiates  the  whole, 
nothing  surely  can  be  so  easy  as  to  point  it  out.  It  ought  not  to  require 
ten  years  to  hit  the  blot  in  so  plain  a  proposition.  If  it  can  be  so,  let  it 
be  proved  if  it  exists,  and  let  us  both  forget  the  subject,  for  the  present 
position  of  it  is  not  creditable  to  either  of  us,  and  the  sooner  it  is  in  that 
case  forgotten  the  better  for  both. 

But  if  it  is  that  there  is  some  good  and  some  bad  in  what  I  have  pro- 
posed, let  the  chaff  be  sifted  from  the  wheat, — and  what  is  good  taken, 
what  bad  rejected.  But  if  it  really  is,  as  I  suppose,  that  my  proposals  are 
right  in  the  main  and  only  open  to  certain  objections  of  detail,  let  it  be 
acknowledged  that  it  is  so,  and  let  us  see  if  those  objections  cannot  be 
removed,  as  I  believe  they  can  be  easily,  and  do  not  let  us  go  on  teaching 
and  practising  what  is  obsolete  and  useless  when  the  very  existence  of  our 
country  may  depend  on  the  proper  application  of  this  most  important  art. 

Chairman  :  I  am  sure  that  I  shall  only  express  the  sense  of  this 
meeting,  in  saying  that  we  are  deeply  indebted  to  Mr.  Fergusson  for  the 
very  clear  and  able  manner  in  which  he  has  brought  forward  his  system 
of  fortification.  I  do  not  intend  to  offer  any  observations  upon  it  myself, 
but  I  believe  there  are  several  officers  present  who  desire  to  make  some 
remarks.     Colonel  Wilford,  I  believe,  is  one. 

Colonel  Wilford,  R.A. :  I  would  beg  leave  to  make  a  few  remarks,  and 
I  will  proceed  to  mention  a  few  of  the  difficulties  which  have  occurred  to 
my  mind  in  listening  to  the  views  and  to  the  reasoning  of  Mr.  Fergusson  ; 
but,  before  I  proceed  to  do  so,  I  ought  to  say  that  I  consider  great  benefit 
will  be  derived  from  the  discussion  of  the  points  and  questions  which  he 
has  mooted,  and  I  think  we  owe  him  a  great  deal  for  the  time  and  attention 
which  he  has  devoted  to  the  subject.  Having  said  thus  much,  I  shall  in 
the  first  place  make  a  few  remarks  upon  the  bastion  system.  I  admit  that 
Mr.  Fergusson  has  faithfully  described  it;  but  then  we  must  consider 
that  the  first  principle  of  fortification  is  the  art  of  enabling  a  few  men 
to  defend  themselves  against  a  much  greater  number ;  and,  therefore,  the 
primary  idea  of  a  bastion  system  is  to  enable  a  few  men  to  place  them- 
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selves  in  security,  and  to  resist  for  a  certain  time  a  much  greater  number, 
and  meaning  by  "  greater  number/  not  only  a  greater  number  of  men, 
bat  that  greater  number  of  men  possessing  a  greater  power  of  artillery, 
which  must  be  assumed  to  be  the  general  condition  of  an  attack.  If  we 
are  to  conceive  a  large  state  having  extensive  frontiers,  and  many  points 
to  occupy,  the  strong  places  must  all  have  garrisons  and  be  prepared  for 
defence,  for  they  cannot  know  upon  what  frontier  they  will  be  attacked.  It 
will  always  be,  as  a  general  principle,  conceded,  that  the  besieger,  who 
chooses  where  he  shall  attack,  will  be  able  to  accumulate  a  much  greater 
amount  of  means  than  any  state  can  have  at  its  command  at  every  point 
of  its  frontier.  In  a  great  empire  like  ours,  we  may  have  a  few  points, 
such  as  Portsmouth  and  Plymouth  at  home,  and  we  may  have  Gibraltar 
and  Malta  abroad,  where  we  may  accumulate  immense  means  ;  but,  gene- 
rally speaking,  it  can  hardly  be  done.  Hence,  taking,  for  example,  an 
octagon  or  any  smaller  work,  I  would  contend  this  generally,  that 
whether  it  be  the  bastion  system,  whether  it  be  the  circular  system, 
or  any  other  system  approaching  it,  it  will  be  impossible  to  prevent  thai 
great  and  essential  advantage,  which  will  lie  in  the  hands  of  the  be- 
siegers, of  a  concentric  attack,  and  so  embracing  the  defence.  For 
example,  looking  at  the  model  on  the  table,  supposing  that  on  any  one  aide 
of  it — at  a  distance  of  1,000  yards— there  was  a  line  of  batteries,  the  fire 
from  which  would  converge  and  cross  upon  the  defenders — then,  whether 
it  be  the  bastion  system  or  the  circular  system,  that  general  advantage 
must  lie  with  the  attack.  In  comparing  the  advantages  of  different  forms 
of  construction  it  is  necessary,  having  no  other  mode  to  resort  to,  to 
calculate  the  number  of  days  which  under  the  given  system  the  defence 
would  last,  such  calculation  being  independent  of  the  courage  of  the  garrison, 
which  would  tend  to  modify  it ;  but  the  assumption  is,  that,  if  there 
is  a  very  great  superiority  in  the  fire  of  the  artillery  on  the  side  of  the 
attack,  it  must  succeed.  That  must  be  the  general  result;  but  there 
are  no  doubt  exceptional  cases,  as  at  Sebastopol.  There  we  had  an  im- 
mense fortress  to  deal  with,  occupied  by  an  army  as  strong,  if  not  stronger, 
than  the  attacking  army ;  and  again,  that  army  having  free  communica- 
tion with  its  own  country  both  parties  were  on  an  equality  Again,  if  we 
suppose  a  fortress  something  like  that  of  Antwerp,  it  being  generally 
of  a  circular  form,  and  the  diameter  very  great,  any  given  portion  of  the 
enceinte  approaches  a  straight  line,  and  some  advantage  will  then  arise  to 
all  systems,  even  to  the  bastion  system,  for,  in  that  case  the  salient  angles 
of  the  bastions  become  so  obtuse,  that  the  embrasures  can  be  directed 
in  the  direction  of  the  capitals  of  the  bastions  at  will ;  and  again,  soma 
points  can  be  made  curved.  I  shall  not  attempt  to  go  into  every  point, 
but  I  will  address  myself  to  the  question  of  enfilade ;  and  I  will  refer  to 
the  model.  This  (pointing  to  the  model)  is  the  salient  angle  of  the  bastion. 
This  line  (describing  the  same)  is  prolonged,  and  a  battery  is  made  per- 
pendicular to  that  prolongation.  Some  guns,  1  will  suppose,  are  placed  at 
this  point  (describing  the  same),  and  it  would  appear,  that  every  shot 
would  go  along  the  terre  plein,  and  strike  the  guns ;  but  we  find  that  the 
shot  goes  into  the  ditch,  and  it  is  very  difficult  to  hit  the  guns.  I  do  not 
mean  to  say  that  ricochet  firing,  combined  with  direct  firing,  and  the 
fire  of  mortars,  on  the  part  of  the   attack,  is  not   embarrassing  to    the 
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defence,  and  generally  in  the  end  does  not  wear  out  a  garrison,  but  it 
does  not  tell,  as  is  supposed.  On  the  other  hand,  it  is  supposed  that  a 
work,  the  outside  of  which  is  curved,  would  escape  this  ricochet  firing,  I 
will  suppose  an  attack  to  be  made  against  this  model  before  ns.  Suppose 
a  line  of  works  at  a  thousand  yards  distance  from  the  enceinte,  or  at  any 
distance  that  is  possible— suppose  there  is  a  battery  placed  where  I  am 
standing  in  the  direction  to  which  J  am  pointing,  there  will  be  a  general 
ricochet  wot  the  whole  of  these  lines  [pointing  to  the  same],  the  shot 
will  rise,  leaving  the  muzzle  at  five  or  six  degrees  of  elevation ;  although 
the  velocity  is  small,  still  the  angle  of  descent  is  rather  greater ;  and  sup- 
posing  a  number  of  shot  and  shell  coming  down  in  this  direction,  some 
would  grate  the  crest  of  the  parapet,  and  some  would  take  it  obliquely; 
some  would  ricochet  at  that  part,  and  some  would  take  it  in  reverse. 
Therefore,  practically,  I  believe  it  would  be  rather  easier  than  more  difficult 
to  procure  a  general  ricochet  on  these  curved  lines  [pointing  to  the  model], 
and  the  general  advantage  would  be  with  the  attacking  party.  With  regard 
to  Mallet's  mortars,  which  have  been  just  alluded  to,  I  think  that  the 
inventor  has  tried  to  take  too  great  a  step  at  once.  If  he  had  constructed 
one  of  half  the  size,  he  might  have  succeeded.  It  is  true  that  one  firing 
in  this  or  that  position  [describing  the  same]  would  not  produce  a  breach, 
but  suppose  that  a  shot  fell  at  that  point,  it  would  blow  down  that  escarpe 
as  in  the  bastion  system.  With  regard  to  artillery,  there  is  no  doubt  it  is 
true  that  if  you  can  so  contrive  a  work  as  to  be  able  to  place  your  artillery 
on  the  same  footing,  and  having  the  same  advantage  as  the  attacking  party 
have,  and  the  defenders  have  as  much  artillery,  then  it  is  one  man  against 
another,  but  there  is  great  difficulty  in  doing  it.  I  will  endeavour  to  bring 
it  in  a  practical  way  before  this  meeting,  looking  at  an  estimate  of  the 
expense,  and  taking  into  account  32-pounder  guns.  I  calculate  that  the 
expense  would  come  nearly  to  £1,000  a  gun,  that  is,  a  gun  and  a  thousand 
rounds  (  one  hundred  guns  therefore  would  cost  £100,000.  I  mention 
this  to  show  the  immensity  of  the  thing.  To  work  a  heavy  gun  effectively, 
you  would  require  at  least  ten  men  to  a  gun,  seven  of  them  to  work 
it,  and  three  at  least  for  filling  shells,  bringing  up  ammunition,  &c.  Then 
you  would  require  three  reliefs,  and  that  would  make  thirty  men  to  a  gun. 
Therefore  one  hundred  guns  would  require  1,000  men,  and  three  reliefs 
would  make  8,000  men.  It  will  perhaps  be  said  that  you  may  have 
auxiliaries,  and  that  the  men  need  not  all  of  them  be  good  artillerymen.  I 
should  say,  in  answer  to  that,  that  at  least  one-half  of  them  ought  to  be 
trained  artillerymen.  Therefore*,  I  conceive  that  it  will  be  practically  found 
impossible  for  any  State  to  accumulate  such  a  number  of  guns,  ammunition, 
and  men,  as  to  make  it  possible  for  them  to  have  a  number  equal  to  those 
which  the  enemy  might  bring  to  bear  against  certain  points.  Of  course, 
with  regard  to  a  place  like  Portsmouth,  you  might  accumulate  such  means 
of  defence,  as  to  be  equal  to  what  the  Belgians  may  have  at  Antwerp. 
There  is  a  further  point  worthy  of  notice,  which  is  this — that  although  these 
eeearpee  [pointing  to  the  model]  cannot  be  seen  directly,  they  may,  under  a 
certain  combination  of  fire  from  batteries,  be  very  seriously  injured  by  the 
curved  fire  of  very  heavy  projectiles.  I  happened  to  witness  the  breaching 
of  Carnot's  wall.  After  the  great  Revolutionary  War,  England  agreed  to 
rebuild  the  barriers  of  the  Netherlands ;  and  the  Duke  of  Wellington,  who 
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was  consulted  in  the  matter,  approved  of  erecting  fortifications  under  the 
old  system — but  the  Prussians  said  that  we  were  wrong.  They  said, "  You 
should  adopt  Carnot's  system ;"  and  the  Duke  of  Wellington  is  reported  to 
have  asked  the  late  Sir  Alexander  Dickson  for  his  opinion,  and  he  said 
at  once  that  Carnot's  detached  escarps  could  be  breached.  I  was  em- 
ployed in  the  preparatory  experiments,  and  I  afterwards  saw  Carnot's  wall 
breached  in  one  day.  That  shows  the  difference  between  theory  and 
practice,  although  I,  at  the  same  time,  give  every  credit  to  Mr.  FergussoiL 
There  is  another  point,  viz.,  "  earthen  parapets."  Every  engineer,  cer- 
tainly every  artillery  officer,  will  argue  strongly  for  earthen  parapets. 
It  may  be  necessary  to  have,  and  often  is,  escarpes  of  thirty  feet  of 
masonry,  and,  as  arms  are  being  improved,  they  must  be  made  strong  in 
proportion.  There  is  no  doubt  that  we  are  on  the  eve  of  great  improve- 
ments in  artillery,  and  great  merit  is  due  to  Sir  William  Armstrong  for  bis 
invention.  At  the  same  time  I  will  say,  that  his  guns,  on  a  large  scale,  are 
not  yet  made,  and  experience  has  taught  me  that  nothing  is  certain  in 
artillery  till  the  thing  is  actually  done;  and,  although  a  small  gun  may 
succeed,  yet  the  plan  may  not  answer  on  a  larger  scale.  It  is  yet  to  be 
seen  what  the  experiments  will  be. 

Major  Jervois:  I  think,  that  in  order  to  do  justice  to  the  subject 
which  has  been  brought  before  us  this  evening,  it  would  be  necessary  to 
have  the  report  of  Mr.  Fergusson's  lecture  before  one.  There  are  many 
points  upon  which,  although  I  am  not  here  as  an  opponent  to  Mr.  Fer- 
gusson,  I  cannot  but  say  that  I  disagree  with  him.  For  instance,  as  to 
his  mode  of  his  putting  the  question  of  masonry  versus  earthworks.  It 
was  mentioned  by  Mr.  Fergusson  as  if  the  adoption  of  earth  was  new. 
That  we  know  is  not  the  case.  Ever  since  the  invention  of  gunpowder, 
earthen  parapets  have  been  used.  Again,  the  comparison  between  Bomar- 
sund  on  the  one  hand,  and  Silistria  and  Sebastopol  on  the  other,  is  not  to 
the  point.  The  landworks  at  Bomarsund  consisted  of  three  or  four 
masonry  towers,  all  entirely  above  the  ground,  which  were  of  course  breached 
soon  after  batteries  were  opened  against  them.  But  the  same  thing  would 
not  have  occurred  there  if  the  works  had  been  constructed  with  sunken 
escarpes  and  with  earthen  parapets,  the  latter  only  appearing  above  ground. 
With  regard  to  Silistria,  the  works  there  were  simple  field  works,  and  the 
same  may  be  said  of  those  at  Sebastopol,  although  at  the  latter  they  were 
more  considerable.  The  observations,  then,  of  Mr.  Fergusson,  with  respect 
to  the  sieges  of  these  three  places,  have  no  reference  to  the  consideration  of 
his  system.  The  case  of  Bomarsund  was*  not  one  of  works  constructed 
according  to  any  system  which  an  engineer  would  adopt,  as  against  a 
regular  land  attack.  I  have  been  informed  that  the  works  at  Silistria, 
referred  to  by  Mr.  Fergusson,  had  ditches  only  about  eight  or  ten  feet  deep, 
and  parapets  of  about  the  same  width.  With  regard  to  the  works  at 
Sebastopol,  their  defence  depended,  not  upon  the  construction  of  the  works, 
but  upon  the  enormous  means  for  their  defence,  both  in  men  and  material, 
which  the  Russians  possessed,  and  upon  the  facility  with  which  they  were 
enabled  to  receive  reinforcements  and  supplies  during  the  siege.  Mr.  Fer- 
gusson referred  to  some  works  now  in  course  of  construction  in  this 
country ;  and  he  said  that  they  were  works  such  as  he  would  himself  have 
designed.     They  are  not  however  according  to  his  system— they  do  not 
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resemble  it  in  any  particular,  and  this  leads  me  to  think  that  if  he  were  to 
detach  his  principles  from  his  system,  we  should  come  to  a  better  under- 
standing ;  and  he  would  find  that  if  he  came  to  practice,  he  would  agree 
with  military  engineers  of  the  modem  school.  There  are  certain  things 
about  his  system  that  J  think  may  be  called  crotchets.  I  think  that  the 
mode  in  which  he  proposes  to  apply  several  tiers,  is  a  crotchet.  I  think 
also  that  it  is  a  crotchet  to  insist  on  curved  lines  as  he  does,  for  practically 
there  is  but  little  difference  between  a  curved  work  and  a  polygon,  the 
feces  of  which  bear  in  the  same  general  direction  as  the  curve. 

It  appears  to  me  that  the  polygonal  work  has  the  advantage,  for  you  have 
straight  lines,  which  are  more  easily  flanked.  In  the  case  of  the  curved 
line  you  have  to  make  your  caponieres  longer  than  in  the  polygon,  in  order 
that  they  may  perfectly  flank  the  ditch.  The  straight  lines,  too,  are 
cheaper  in  construction.  With  regard  to  the  tiers,  if  in  a  long  line,  or  in  a 
large  fortress,  you  choose  to  go  to  the  expense  of  digging  your  ditch  deep 
enough,  and  wide  enough,  and  if  you  place  your  tiers  sufficiently  behind  one 
another,  that  they  do  not  incommode  the  gunners  on  the  front  line  by  shells 
bursting  against  the  parapet  behind  them,  I  do  not  see  the  objection  to 
a  second  tier,  or,  perhaps,  even  more  m  certain  cases.  But  with  three  or 
four  tiers  in  a  fort  of  moderate  size,  you  would  have  no  interior  space,  or 
scarcely  any.  Suppose  a  polygonal  fort  of  say  fifty  guns  with  tiers,  as 
Mr.  Fergusson  proposes,  you  would  have  scarcely  any  space  inside ;  unless 
the  fort  be  of  great  size  the  rampart  would  fill  up  the  interior  space. 
Practically,  it  will  be  found  that  in  planning  works,  say  of  the  size  of  the 
detached  forts  round  Paris,  Lyons,  and  many  of  those  about  Coblentz,  or 
the  advanced  works  proposed  by  the  Belgians,  in  front  of  Antwerp,  even  if 
it  were  desirable,  the  system  of  tiers  could  not  be  adopted.  I  commenced  by 
observing  that,  in  order  to  enter  satisfactorily  into  the  subject,  it  would  be  ne- 
cessary to  take  the  several  points  mentioned  by  Mr.  Fergusson,  and  to  come 
prepared,  as  he  has  come  prepared,  with  a  well  digested  lecture.  As  I  have 
already  stated,  I  do  not  appear  here  as  an  opponent  of  Mr.  Fergusson ;  on  the 
contrary,  I  heard  what  he  advanced  with  much  pleasure,  and  I  admire  him 
for  taking  so  much  trouble,  and  for  devoting  his  lime  to  the  consideration 
of  fortification.  It  is  the  astonishment  of  many  what  should  make  him 
enjoy  it  so  much.  But  as  we  have  an  Armstrong,  who  has  done  a  good 
turn  for  the  Artillery,  and  have  had  a  Reid,  who  has  done  a  good  turn  for 
the  Navy,  in  considering  the  theory  of  storms,  I  do  not  see  why  we  should 
not  have  the  benefit  of  Mr.  Fergusson's  observations  on  fortification.  I 
think  that  we  should  feci  indebted  to  him ;  I  am  sure  I  should  always  be 
glad  to  take  counsel  with  him ;  and,  although  there  are  particular  points 
which  he  has  got  in  bis  head,  which  I  call  crotchets,  I  do  not  think  that  in 
putting  principles  into  actual  practice  we  should  be  found  materially  to 
disagree. 

Colonel  Wilfokd  :  I  beg  to  say  that  1  know  many  officers  of  artillery 
feel  greatly  indebted  to  Mr.  Fergusson  for  the  questions  that  he  has  mooted, 
and  I  must  say  that  I  cannot  sympathise  or  agree  with  Major  Jervois  in 
describing  the  ideas  of  Mr.  Fergusson  as  crotchets.  I  think  they  are  the 
ideas  of  a  man  of  great  talent,  although  I  do  not  altogether  agree  with  him. 

Major  Jervois  :  I  meant  the  particular  details  of  the  system. 
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Colonel  W*Mr  OR© :  I  do  net  agree  with  you.  With  regard  to  the  tier*,  I 
believe,  And  I  pay  it  op  the  authority  of  officers  who  served  at  Sebastopol, 
and  their  belief  is,  that  it  would  pot  be  possible  to  light  these  tiers  simul- 
taneously ;  particularly  if  shell  guns  were  used ;  the  men  in  front  would  be 
embarrassed  by  the  effect  of  the  fire  and  the  burning  wadding,  and  }  doubt 
if  you  would  get  men  steadily  to  fight  the  front  tier,  when  the  tiers  behind 
were  in  action* 

Cuairmav  :  Some  questions  relating  to  artillery  have  been  discussed, 
and  particularly  with  reference  to  improved  artillery.  I  am  happy  to 
observe  that  Sir  William  Armstrong  is  present. 

Sir  William  Armstrong  ;  Sir,  I  have  listened  with  very  great 
interest  to  the  lecture  of  Mr.  Fergusson,  and  it  certainly  strikes  roe,  from 
the  respectful  attention  with  which  Mr.  Fergusspn's  principles  and  argu- 
ments have  been  received—indeed  it  adds  to  my  own  experience  an  add** 
tional  assurauce,  that  emanations  from  civilians  are  not  received  by 
military  and  naval  men  in  a  depreciating  manner.  Jt  would  be  mere  pre- 
sumption on  my  part  to  attempt  to  enter  into  the  discussion  of  a  subject 
which  is  entirely  new  to  me.  I  can  only  discuss  it  in  connection  with  that 
particular  species  of  artillery  ato  which  1  have  given  my  peculiar  attention. 
I  do  not  know  that  it  is  open  to  me  to  say  much  on  this  occasion  that  would  be 
interesting,  further  than  with  reference  to  the  practicability  of  constructing 
large  guns.  That  I  consider  to  be  a  settled  matter,  and  we  shall  infallibly 
have  guns  of  a  very  large  calibre  upon  the  same  principle — ip  fact,  guns 
of  that  character  are  already  far  advanced,  and  I  have  no  doubt  whatever 
that  in  a  few  weeks  we  shall  have  one  in  operation.  I  am  satisfied  also  that 
the  effect  of  shells  from  guns  of  this  kind  will  be  to  level  any  species  of 
earthwork.  1  think  also  that  they  would  effectually  prevent  tlie  restoration 
of  a  damaged  surface,  and  that  is  a  matter  to  be  considered,  with  reference 
to  a  system  of  the  kind  which  has  been  described.  Another  point  I  may 
mention  which  is  peculiar  to  long  range  artillery,  that  you  will  get  an  effec- 
tive breaching  fire,  with  a  very  curved  trajectory,  so  that  you  will  require 
a  much  higher  screening  place  than  heretofore  to  protect  the  besieged 
works. 

Colonel  Wilfohd  :  I  should  like  to  ask  you,  Sir,  what  has  been  the 
penetration  of  the  shells  manufactured  on  your  plan,  that  have  been  fired 
into  earth. 

Sir  William  Armstrong  :  The  shells  are  caused  to  explode  at  such 
a  depth  as  is  calculated  to  produce  the  greatest  effect,  from  six  to  seven 
feet.  They  explode  pereussively,  at  a  depth  of  six  or  seven  feet ;  and  with 
a  large  shell,  the  displacement  of  the  earth  would  be  very  complete,  except 
upon  a  very  extended  surface ;  but  a  continued  fire  of  shells  on  a  face 
like  that  in  the  model  would  infallibly  level  it  unless  the  screen  was  very 
high.  At  2,500  yards  the  descending  curve  of  the  projectile  would  be 
•about  one  in  eight,  and  you  would  require  one  yard  in  eight  to  oover  it. 
Eighty  yards  would  require  ten  yards  high  to  cover  it.  There  is  no  diffi- 
culty in  maintaining  a  fire  upon  a  breached  surface  at  night,  with  the  same 
effect  as  in  daylight,  and  that  must  be  taken  into  account  with  reference 
to  the  practicability  of  restoring  earthworks  of  that  kind. 

Colonel  Wilford  :  Does  it  strike  you  that  your  newly-invented  guns 
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will  re-establish  the  equilibrium  of  the  defence~-that  is  to  say,  make  the 
defence  more  certain  than  it  is  now  ? 

Sir  William  Armstrong  ;  That  is  a  question  of  too  technical  a 
character  for  me  to  give  an  opinion  upon ;  hut  I  would  say  this  in  favour 
of  earthwork  generally ,  that  I  think  it  is  the  most  effectual  means  of  resist- 
ing guns  of  that  kind.  It  has  the  advantage  of  being  more  readily  re- 
stored than  anything  else,  although  I  think  that  any  species  of  defence 
would  be  very  difficult  to  restore  upder  the  fire  of  such  artillery, 

Mr.  Fergusson  :  J  do  not  know  that  it  is  necessary  for  me  to  go  into 
all  the  points  which  have  been  referred  to ;  but  with  regard  to  what  Colonel 
WUford  has  said,  one  great  point  that  he  made,  as  I  understand  him,  was 
the  expense  of  such  a  number  of  guns. 

Now  the  fact  is,  that  a  fortress  of  the  ordinary  construction,  on  the  bas- 
tion system,  has  a  great  number  of  guns,  nearly  as  many  as  I  would  ask 
for,  and  every  gun  must  have  ten  men,  and  so  on. 

Give  me  tne  same  number  of  guns  as  are  put  into  an  octagon  of  the 
ordinary  construction,  and  I  am  content. 

What  I  complain  of  in  the  bastion  system  is,  that  the  guns  are  some  to 
the  right  and  some  to  the  left,  and  some  north  and  some  east  and  some  west, 
but  not  looking  towards  the  enemy.  Now  all  I  want  is  that  every  gun 
shall  point  to  the  enemy.  If  that  is  done,  it  is  all  I  contend  for ;  and  what 
I  pretend  to  do,  in  this  mode  of  facing  the  enemy  by  curved  lines  or  any 
others,  is  simply  that  the  guns,  instead  of  being  left  and  right,  and  being 
enfiladed,  shall  face  the  enemy,  and  shall  not  be  enfiladed.  With  regard  to 
blind  fire  and  enfilade,  the  point  is,  that  in  the  bastion  system  you  can 
enfilade  at  from  600  to  1,000  yards,  and  the  fire  of  the  enfilading 
battery  cannot  be  answered  from  the  fort.  But,  in  attempting  to  enfilade 
the  lines  of  even  such  a  fort  as  this  shown  in  the  model  on  the  table, 
your  enfilading  battery  must  be  placed  at  least  2,000  yards  from  the  point 
to  be  enfiladed,  and  is  within  1,000  yards  of  the  guns  of  the  fort,  whieh 
are  practically  enfilading  the  attacking  battery ;  so  that  in  fact  this  mode 
of  construction  practically  turns  the  tables  on  the  attack.  It  is  now  the 
besiegers*  batteries  that  expose  their  flank  to  the  enemy,  and  become  enfi- 
laded instead  of  enfilading.  With  curves  flatter  than  those  used  for  an 
octagon  the  enfilading  batteries  must  be  placed  at  even  greater  distances  i 
and  with  such  curves  as  practically  will  only  be  used  in  future  fortifica^ 
tton  they  must  be  placed  at  3,000  to  4,000  yards  distant,  and  occa- 
sionally even  more,  and  their  flanks  be  practically  at  right  angles  to  the 
fire  of  the  fort. 

Supposing  Sir  W.  Armstrong's  gun  to  be  used,  a  larger  treatment  will 
be  required  than  that  shown  in  this  model,  but  the  principle  would  be  the 
same.  There  is  a  point  with  regard  to  the  number  of  forts  which  Colonel 
Wilford  assumed  would  be  used.  That  is  however  a  strategic  point,  and 
does  not  belong  to  the  subject  of  fortification,  of  which  alone  we  are  now 
treating,  and  it  is  a  point  that  has  been  pretty  well  settled  in  Belgium,  as, 
after  erecting  some  30  fortresses,  a  barrier  of  fortifications  along  their 
frontier,  after  the  peace  of  1815,  they  have  now  destroyed  more  than  half 
of  them,  and  one  half  of  the  remainder  are  condemned;  for  they  find  that 
the  plan  of  having  a  number  of  forts  and  guns  is  all  nonsense,  and  they 
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have  determined  to  concentrate  their  whole  defence  in  Antwerp.  But,  as 
I  said  before,  that  is  a  strategic  point,  which  I  particularly  avoided  enter- 
ing upon,  as  it  was  not  a  point  to  be  brought  forward  •to-night  With  re- 
gard to  Carnot's  wall  at  Woolwich,  the  whole  of  the  top  of  which  was 
above  the  level  of  the  country,  all  I  say  is  this,  and  that  goes  to  the  re- 
marks made  by  Sir  W.  Armstrong,  that  in  the  bastion  system  all  the  walls 
are  above  the  level  of  the  country  ;  and  if  Sir  W.  Armstrong  can,  which  I 
do  not  mean  to  dispute,  breach  a  wall  the  top  of  which  is  30  feet  below  the 
level  of  the  country,  he  can  much  more  easily  breach  one  that  is  10  feet 
above  the  level  of  the  country.  I  can  throw  up  earthworks  in  my  ditch 
because  1  have  room — because  it  is  not  seen  by  the  enemy ;  but  in  the 
bastion  system  it  is  visible,  it  must  be  seen,  and  therefore  it  can  be  more 
easily  breached  than  the  other.  With  respect  to  what  Major  Jervois 
stated  as  to  Silistria  and  Sebastopol,  I  do  not  wish  to  enter  into  that,  as  I 
have  not  the  data.  I  prefer  waiting,  as  I  said  before,  until  we  have  the 
actual  documents,  which  are  in  the  press  now.  All  I  would  say  at  present 
is,  that  what  has  occurred  as  far  as  it  goes  is  in  favour  of  a  system  of 
earthworks.  Major  Jervois  admits  that  a  polygon  of  a  high  number  of 
sides  is  equal  to  a  circle,  and  vice  versa  ;  but  if  you  take  this  work,  which 
Major  Jervois  has  drawn,  there  are  10  guns  on  one  side  and  10  guns  on 
this  front,  and  if  1  can  put  80  or  40  guns  opposite  them  anywhere  in  the 
field  I  do  not  believe  it  is  possible  for  those  20  guns  to  resist  I  am  certain 
that  they  can  be  overpowered.  The  question  with  me  as  to  fortification  is 
this, — if  the  enemy  can  bring  a  greater  number  of  guns  to  bear  against  a 
work  than  the  work  can  bring  to  reply,  that  work  must  eventually  be 
destroyed;  and  what  1  ask  is, — are  there  any  means  by  which  that  defect 
or  that  disadvantage  can  be  remedied  ?  I  suggest  a  means.  I  do  not  mean 
to  say  that  is  the  only  means,  or  the  best  means,  but  1  say  here  is  a  means. 
Montalembert  proposed  the  same  thing  as  1  do,  but  he  did  it  in  masonry, 
and  his  system  was  in  consequence  open  to  many  objections.  At  Bomar- 
sund  it  was  tried  and  it  has  failed,  because  masonry  will  go  down.  Mont- 
alembert's  principle  was  right,  but  it  has  failed  in  practice,  in  conse- 
quence of  using  a  material  that  will  not  resist  the  effects  of  artillery.  I 
suggest  a  means  of  doing  it  by  earth.  Unless  some  other  means  can  be 
suggested  by  which  that  defect,  namely,  the  inferiority  of  the  fire  of  the  fort 
can  be  remedied,  1  am  afraid  fortification  must  remain  where  it  has  been 
during  the  last  two  centuries ;  and  there  is  nothing,  so  far  as  I  can  see, 
that  will  do  it  except  meeting  the  enemy  face  to  face.  If  it  can  be  done  by 
tiers  of  ramparts,  well  and  good  ;  if  not,  I  shall  be  glad  to  hear  any  other 
suggestion  that  will  meet  the  difficulty.  Major  Jervois  objects,  not  to  my 
principles,  but  to  what  he  calls  certain  crotchets.  But  let  us  have  some- 
thing better,  and  let  the  criticism  of  this  system  be  the  suggestion  of  a 
better  mode  of  meeting  those  difficulties  which  I  attempt  to  meet  In  the 
meantime  it  is  a  system  that  pretends  to  meet  certain  difficulties,  and  if 
any  one  can  improve  upon  it  I  shall  be  too  happy  to  give  way,  and  to  con- 
fess that  I  am  beaten. 
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May  21st,  1860. 
Colonel  P.  J.  YORKE,  F.R.S.,  in  the  Chair. 


The  Chairman  announced  that  Two  Life  and  Eight  Annual  Subscribers 
had  joined  the  Institution  since  last  Meeting: 

LIFE. 

Bliss,  Henry  Baron  de,  late  Capt.  4th  Royal      Atkinson,  J.  B.,  Ensign  1st  Royals. 
Sooth  Midlx.  Mil. 

ANNUAL. 
Palmes,  J.  P.,  Comr.  R.N.  Raikes,   Rob.,   Lieut.  1st  Brecknockshire 

Ballard,  J.  A.,  Col.  Beng.  Engrs.  C.B.  Rifle  Vol. 

Kelly,    W.   D.,    Lient.    late    Roscommon       Dickson,  J.  B.,  Capt.  R.N. 
Militia.  Miller,  Fredk.,  Major  R.A. 

Bastard,  B.  J.  P.,  Lient.  late  9th  Regt.  Black,  Wilsone,  Capt.  6th  Regt 

Also,  that  Seventeen  Members  had  raised  their  Subscription  from  Ten 
Shillings  to  One  Pound,  and  that  one  Life  Member  had  paid  a  further 
composition. 

PRESENTS. 

Library. 

Books. 

Le  Mystere  de  la  Croix  de  Jesus  Christ  et  de  sea  Membres.     1  Vol.    8vo.    Reprinted 
1859.  Presented  by  Captain  William  C.  Caldwell. 

General  Sir  Robert  Gardiner,   R.A.,  G.C.B. — Political  and  Legislative  Considerations 
on  National  Defence.    2nd  Edition.    8vo.    London,  1860.    3  copies. 

Presented  by  the  Author. 
Maps,  Plans,  Drawings,  <kc. 

MaUlard's  Chart  for  determining  the  difference  in  Time  or  Longitude  in  all  parts  of 
the  world  by  a  simple  bearing  of  the  Sun  or  other  heavenly  body.     3rd  edition. 

Presented  by  the  Author. 
Sketch  of  Sevastopol  during  the  Siege  of  1854-65,  taken  by  a  Turkish  Officer. 

Presented  by  Lt^CoU  Sough. 
MUSEUM. 
Military. 
Two  Rifles  from  Kerets,  on  the  western  shore  of  the  White  Sea. 

Presented  by  Captain  Ommaney,  R.N* 

Scinde  Powder  Flask  and  Shot  ditto.  Presented  by  Mr.  Wetnyss. 

Five  Hungarian  "  Liberty  '*  Weapons.  Presented  by  the  Commissioners  of  Police. 

The  Sword  used  by  Lord  Nelson  when  boarding  the  San  Josef  off  Cape  St  Vincent. 

It  was  given  by  Admiral  Sir  Alexander  Ball  to  Dr.  Roots,  of  Kingston,  and  remained  in 

his  possession  till  his  death,  when  it  was  presented  by  his  son  Ludlow  Roots,  Esq.  to 

Vice. Admiral  Sir  G.  Lambert,  K.C.B.* 

Presented  by  Vice-Admiral  Sir  G.  Lambert,  K.C.B. 

Miscellaneous. 
Medal  for  service  in  Mysore,  a.d.  1791-92. 

Presented  by  LL-Col.  J.  F.  D.  C.  Stuart,  Grenadier  Guards,  M.P, 
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*ON  THE  PRINCIPLES  OF  FORTIFICATION  ADVOCATED 
BY  MR.  FERGUSSON. 


The  Chairman.— I  have  now  to  ask  Captain  Tyler  to  read  his  paper 
on  Fortifications.  You  will  remember  that  Mr.  Fergusson  read  a  paper 
upon  the  subject  last  year,  and  it  was  arranged  that  a  reply  should  be  given 
by  some  gentleman ;  but  owing  to  circumstances,  the  parties  not  being  able 
to  meet,  it  was  put  off.  The  great  object  of  these  discussions  is  of  course 
the  elucidation  of  truth*  and  not  the  triumph  of  either  a  person  or  a  party; 
and  I  hope  that,  by  the  full  discussion  which  has  been  and  will  be  gtoo, 
we  may  arrive  at  some  distinct  opinion  and  conviction  on  the  subject 

Captain  Tyler  then  read  the  following  paper : — 

About  this  time  last  year  Mr.  Fergusson  favoured  thiB  Institution  with 
an  evening  paper  upon  the  subject  of  his  system  of  fortification,  the  reading 
of  which  was  followed  by  a  discussion  carried  on  by  adjournment  to  t 
subsequent  evening.  I  was  sorry  to  be  unable,  in  consequence  of  absence 
from  London,  to  attend  either  at  the  reading  of  the  paper  or  at  the  discus- 
io  n  upon  it;  but  I  was  afterwards  requested  by  the  Council  to  prepare  a 
paper  in  reply  to  it.  I  consented  to  do  so  with  pleasure,  quite  as  much  for 
the  sake  of  an  additional  inducement  to  study  the  subject  as  to  comply  with 
the  wish  expressed;  and  I  Was  furnished  with  a  printed  copy  of  Mr. 
Fergusson's  paper,  and  with  a  manuscript  copy  of  what  others  had  said 
during  the  discussion  upon  it.  It  became)  however,  too  late  in  the  year 
to  continue  the  subject  in  the  same  session,  and  in  the  meantime  I  devoted 
such  leisure  time  as  I  could  command  to  a  careful  consideration  of  the 
effect*  which  rifled  guns  and  muskets  would-  be  likely  to  produce  upon  the 
principles  and  practice  of  fortification. 

In  the  present  session,  I  determined  upon  Jirst  laying  my  own  views 
before  the  Institution,  as  I  had  the  honour  to  do  in  a  lecture  on  the  2nd  of 
March  last,  and  qfterwards  continuing  the  discussion  on  Mr.  Fergusson's 
paper;  and  1  think  that  this  was  the  fairest  and  most  satisfactory  course 
to  pursue.  In  adopting  it,  I  desired  to  state,  as  far  as  my  own  opinion 
was  concerned,  not  only  what  principles  we  should  avoid,  but  also,  in 
contradistinction  to  them,  those  by  which  we  should  be  guided  in  future 
constructions.  Any  who  may  feel  inclined  to  do  so  will  thus  have  an 
opportunity  of  discussing  the  principles  that  I  have  put  forward,  at  die 
same  time  with  those  other  principles  which  Mr.  Fergusson  and  his  sup- 
porters conceive  to  be  correct. 

In  the  paper  to  which  I  now  reply  Mr.  Fergusson  commences  thus:— 
"  It  is  now  as  nearly  as  possible  six  years  since  I  had  the  honour  of 
addressing  an  assembly  in  this  place  upon  the  subject  which  I  am  gdtog 
*  It  was  expected  that  the  present  paper  would  have  followed  Mr.  Fergusson's  Lecture 
(which  precedes  it)  in  1859  ;  but  the  revised  proofs  of  that  lecture  could  not  be  furnished 
to  Captain  Tyler  before  July,  and  Mr.  Fergusson  stated  that  he  would  be  unable  to 
attend  at  the  Institution  after  the  1st  of  August  in  that  year.  It  was  therefore  postponed 
for  the  current  year  ;  and  the  two  papers,  with  the  discussions  upon  theft),  are  now  given 
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to  brooch  this  evening ;  but  I  am  bound  to  say  that  I  have  very  little  to 
odd  to*  What  I  then  said  regarding  H.  Perhaps  it  will  be  considered  some- 
what  conceited  in  ine  to  say  so,  but  I  have  seeri  no  reason  to  alter  my 
views ;  for^  though  there  is  no  doubt  that  great  progress  has  been  made  iu 
the  subject  since  that  time,  all  that  has  passed  had  only  tended  to  confirm 
me  more  and  iflOre  iu  the  correctness  of  the  views  I  then  enunciated*  I 
now  iu  consequence  feel  so  strongly  confirmed  in  them,  that  I  cannot  but 
feel  that  1  may  be  justified  in  bringing  them  again  before  you,  more 
especially  at  the  present  time,  wheti  everything  concerning  fortification  is 
of  such  intense  interest  that  I  am  sure  i  need  iflflke  no  apology  for  so 
doing."  And  he  then  proceeds  to  say  t  "I  may  also  add,  that,  during 
the  ten  years  which  have  elapsed  since  my  work  on  fortifications  Was 
published,  no  one  had  pointed  out  where  the  error  was  in  what  I  then 
brought  forward.  There  has  been  a  good  deal  said  about  details*  and  I 
do  not  mean  to  say  that  it  was  not  more  or  less  correct ;  but  the  fact  that 
the  great  principles  which  I  then  proposed  have  been  unrebutted,  I  believe 
I  may  say  is  unquestionable." 

From  these  extracts  I  may,  I  suppose,  conclude,  that  Mr.  Pergusson 
admits  the  correctness  of  some  of  the  criticisms  that  have  been  advanced 
upon  the  details  of  his  system,  but  that  he  still  adheres  implicitly  to  his 
main  principles,  and  considers  that  nothing  has  been  said  to  refute  thetft 

He  has  certainly  in  some  measure  altered  his  details  in  his  later  dia- 
grams* He  has,  for  instance,  omitted  the  barracks,  which  he  designed  in 
the  first  instance  to  stand  on  the  summit  of  the  made  earth  of  which  his 
ramparts  were  composed,  and  placed  them  in  a  better  position  under  his  ram- 
parts. He  has  in  his  last  profile  omitted  the  fausse-bf  aie,  on  which  he  at  first 
so  strongly  relied.  He  has  adopted  counterscarps,  which  he  formerly 
rejected  on  account  of  their  expense.  He  has  admitted  that  it  may  be 
desirable  to  have  straight  revetments  instead  of  curved  ones,  though  he 
still  appears  to  advocate  curved  ramparts.  He  has  filled  up  the  earth 
behind  his  detached  Wall  to  give  it  additional  strength,  and  he  has  thus 
abandoned  the  demi-Carnot  wall  which  he  at  first  advocated. 

But  I  do  not  wish  to  insist  Upon  any  alterations  of  this  description, 
or  to  tie  him  down  in  any  way  to  questions  of  detail,  important  though 
they  be.  I  desire  to  meet  him  in  the  fairest  manner  upon  his  own  chosen 
ground,  and*to  discuss  the  prominent  questions  of  main  principles  on  which 
he  principally  relies,  dnd  to  which  he  adheres.  I  believe  that  it  is  With 
regard  to  these  main  principles  that  he  is  most  in  error,  and  that  his 
errors  in  these  respects  are  those  which  would  if  they  were  Adopted  be 
the  most  injurious. 

If  I  thought  that  those  main  principles  were  correct,  it  would  give  me 

feat  pleasure  to  say  so,  and  to  co-operate  with  Mr.  FergussOtt,  as  far  as 
could,  in  making  the  details  perfect.  As  I  conceive  them  to  be  erro- 
neous, I  will  spare  no  pains  in  endeavouring  to  convince  him  and  others 
of  the  mistakes  that  they  contain,  and  to  demonstrate  what  I  believe,  after 
very  careful  study  of  the  subject,  to  be  the  correct  principles  npon  which 
we  ought  to  proceed. 

1  concur,  indeed,  with  Mr.  Fergusson  in  believing  that  none  of  the 

*  Compare  the  diagrams  at  pp.  188, 184,  with  that  at  p.  186  of  Mr.  Fergosson's  Lfdure, 
and  with  the  profiles  given  in  his  "  Jrway." 
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systems  of  fortification  which  have  been  proposed  or  adopted  since  the 
invention  of  gunpowder  are  perfect,  though  I  think  that  he  has  exaggerated 
some  of  their  defects.  I  am  convinced  that  many  of  the  principles,  even, 
on  which  they  have  been  designed  or  constructed,  must  be  altered,  or  mate- 
rially modified ;  and  that  this  is  particularly  the  case  now  that  superior 
weapons  are  coming  into  use.  At  the  same  time,  I  conceive  that  the 
alterations  which  he  has  proposed  are  not  adapted,  either  to  the  weapons 
which  we  are  abandoning  or  to  those  which  are  to  supply  their  place, 
and  that  alterations  of  a  more  radical  nature,  in  what  I  may  call  an  opposite 
direction,  will  in  the  end  be  found  to  be  necessary. 

The  defects  of  the  French  system  are  those  on  which  Mr.  Fergusson 
loves  most  to  dwell,  and  he  leaves  the  errors  of  the  systems  that  have  been 
adopted  of  late  years  by  the  Germans  as  improvements  upon  them,  and  that 
have  received  more  general  approval  upon  the  continent,  comparatively  in 
the  background.  He  even  adopted,  in  the  first  instance,  some  of  the  defects 
which  they  introduced  into  practice,  namely,  the  demi-Carnot  wall,  and  the 
unrevetted  counterscarp,  which  had  the  disadvantage  of  laying  it  still  further 
open  to  the  effects  of  distant  fire  from  the  front.  It  is  impossible  to  admit 
the  correctness  of  what  he  says  with  regard  to  the  best  of  bastioned  fort- 
resses, that  they  are  open  to  a  "  mode  of  attack  (p.  180  Lecture)  by  which, 
without  risk  or  danger  to  the  besieger,  the  fort  must  fall  into  his  hands 
within  a  certain  limited  number  of  days."  The  history  of  past  sieges  cer- 
tainly does  not  bear  out  this  assertion.  In  order  to  admit  it,  it  is  necessary 
to  ignore  all  the  difficulties  under  which  besieging  armies  have  laboured,  the 
losses  that  they  have  sustained,  the  checks  that  they  have  received,  the 
delays  that  they  have  undergone,  and  the  failures  that  they  have  experienced, 
in  the  siege  of  regular  fortresses  during  several  hundred  years. 

But  I  shall  pass  lightly  over  this,  and  altogether  over  many  other 
matters  in  which  I  cannot  agree  with  Mr.  Fergusson.  I  will  only  refer  yon 
for  the  present  to  my  recent  lecture  at  this  Institution,  and  to  a  paper  which 
I  have  supplied  for  the  volume  of  the  Royal  Engineers'  Professional  Papers 
now  being  published,  for  the  principal  defects,  both  of  the  French  and 
German  systems,  and  for  the  principles  upon  which  I  believe  they  ought  to 
be  remedied ;  and  I  will  come  at  once  to  those  main  principles  of  fortifica- 
tion, by  the  application  of  which  he  believes  that  impregnable  works  may  be 
constructed,  and  that  the  defence  may  be  rendered  superior  to  tlte  attack. 

Those  principles  are  easily  understood.  The  chief  of  them  is  that  which 
was  so  strongly  advocated  by  Montalembert,— of  increasing  the  artillery 
force  of  the  garrison,  and  of  enabling  it  to  oppose  at  all  points  several 
guns  from  the  fortress  to  any  one  that  the  besiegers  can  bring  against  it. 
Mr.  Fergusson  says  with  regard  to  his  own  system  (at  p.  43,  Peril  of 
Portsmouth,)  "  Gun  for  gun,  the  defence  is  superior  to  the  attack,  from 
the  height  at  which  some  of  the  guns  are  placed,  and  the  grazing  fire  that 
can  be  obtained  from  others ;  from  the  consolidation  of  the  parapets  by  time, 
and  also  from  the  fort  being  able  to  use  guns  of  far  heavier  metal  than 
can  be  brought  to  bear  against  it:  so  that  if  the  fort  could  only  reply  with 
the  same  number  of  guns  it  must  obtain  the  victory.  But  it  can  always 
command  twice  or  thrice  or  four  times  the  number,  so  that  battering  by 
artillery  will  not  avail." 

But  there  is  a  great  difference  between  them  in  their  applications  of  this 
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principle.  Montalembert  based  his  circular  system  on  the  following  prin- 
ciples: 1.  That  his  fortification  ought  to  have  no  ditch,  or  rampart  of 
earth,  because  it  would  thus  be  more  expensive  than  if  he  employed  ma- 
sonry. 2.  That,  instead  of  the  usual  earthen  ramparts,  there  ought  to  be  an 
encemte  of  gun-casemates,  constructed  of  masonry,  placed  altogether  above 
the  level  of  the  ground,  and  raised  to  a  height  equal  to  that  of  the  rampart 
of  a  bastion  system  above  the  bottom  of  the  ditch  in  front  of  it.  3.  That 
this  enceinte  of  casemates  should  be  armed  with  a  numerous  artillery,  whose 
great  elevation  should  give  the  power  of  concentrating  an  enormously  power- 
ful fire  upon  all  the  works  of  the  attack,  of  which  it  should  render  the 
progress  impossible.  4.  The  importance  of  this  enceinte  of  casemates  in  a 
defensive  point  of  view  would  be  the  greater,  in  consequence  of  its  having 
little  to  fear  from  ricochet  fire, — the  most  effectual  of  all  modes  of  attack. 

Mr.  Fergusson  on  the  other  hand  exaggerates  greatly,  as  I  shall  pre- 
sently have  occasion  to  show,  the  proportionate  expense  of  masonry ;  he 
believes,  with  all  those  who  have  raised  objections  against  Montalembert's 
designs,  that  exposed  masonry  in  a  fortress  is  too  easily  destroyed ;  and  he 
proposes  to  attain  the  same  end,  of  rendering  successful  attack  impossible, 
in  a  more  effectual  and  economical  manner,  by  placing  several  tiers  of 
earthen  ramparts,  one  behind  and  one  above  another.  It  is  not  a  little 
singular  that  Montalembert  should  thus  have  adopted  tiers  of  masonry 
casemates  to  save  the  expense  of  earthwork,  and  that  Mr.  Fergusson,  in 
advocating  the  same  principle,  of  a  preponderance  of  artillery  fire  at  all 
points  on  the  side  of  the  defence,  should  have  adopted  tiers  of  earthwork 
to  save  the  expense  of  masonry. 

The  second  principle  partly  depends  upon  the  first.  These  tiers  of  para- 
pets mount  to  a  height  of  48  feet  when  three,  or  64  feet  when  four  of  them 
are  employed,  above  the  level  of  the  ground;  and  deep,  wide  ditches  become 
necessary,  in  order  to  obtain  the  earth  for  their  formation.  Accordingly, 
when  wet  ditches  are  available,*  they  are  to  be  made  200  or  300  feet,  or, 
on  an  average, — say  80  yards  wide;  they  are  to  contain  water,  12,  15,  or  20 
feet  deep;  and  they  are  to  have  no  masonry  revetments.  When  dry  ditches 
are  used,  the  escarps,  or  the  escarps  and  counterscarps,  as  shown  in  the 
latest  profile,  are  to  be  sunk  to  a  depth  of  30  or  40  feet  below  the  level 
of  the  country,  so  as  to  give  a  total  depth  of  60  or  70  feet;  and  the  ditch  is 
to  be  from  50  to  100  yards  wide. 

The  third  principle  consists  in  the  employment  of  circular,  in  place  of 
rectilinear,  forms.  Mr.  Fergusson  considers,  that  "  many,  if  not  most,  of 
the  disadvantages  of  the  modern  systems  have  arisen  from  the  necessity  of 
using  straight-lined  forms ;''  and  he  prefers  circular  forms,  because  they 
are  the  cheapest;  because  a  circle  incloses  a  larger  space  than  any  other 
mathematical  figure ;  because  it  is  simple ;  because  it  is  more  easily  handled 
and  adapted  to  uneven  or  irregular  ground ;  because  it  is  more  easily  under* 
stood,  especially  by  undisciplined  troops ;  and  because  it  is  the  only  figure 
which  can  be  made  equally  strong  in  every  point; — apparently  cogent,  but 
really  very  erroneous,  reasons.  1  shall  presently  have  occasion  to  sho* 
that  circular  forms  applied  in  this  manner  are  by  no  means  the  cheapest 
They  inclose  the  smallest  possible,  instead  of  the  largest,  interior  space  in 

*  Vide  section  at  p.  188,  and  plan  at  p.  184. 
VOL.  IV.  P 
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Mr.  Fergusson's  system,  because,  in  the  inside  of  a  baslionary,  polygooal, 
or  other  trace,  there  are  tiers  of  ramparts  of  very  considerable  dimensions 
appropriating  a  large  proportion  of  that  space.  And*  while  the  system  U 
simple  in  theory,  it  would  be  exceedingly  complicated  in  practice,  and  would 
involve,  as  I  shall  ako  have  to  show,  the  employment  of  enormous  re- 
sources. 

These,  then,  are  the  three  main  principles  of  the  system  proposed  bv 
Mr.  Fergusson.  They  none  of  them,  when  taken  separately,  originate  win 
him.  Circular  forms  have  been  used  from  the  most  ancient  times.  .  Circular 
systems  have  been  invented  almost  without  number.  Earthen  ramparts  in 
double  tiers  were  used,  for  instance,  by  Speckle  in  1589,  by  the  Dutch, 
and  in  the  bastion  system  of  the  Italians ;  they  have  since  been  employed, 
in  the  form  of  cavaliers,  in  bastioned  systems ;  and  Choumara  shows  in  hit 
work  pretty  much  the  same  profile  as  that  employed  by  Mr.  Ferguson. 
Wet  ditches,  also,  were  principally  used  without  revetments  in  the  Low 
Countries  in  former  times ;  and  earthworks  formed  the  great  resource  of 
the  Romans.  But  the  combination  of  these  details  into  a  general  system  in 
the  form  suggested  by  Mr.  Fergusson,  is,  as  far  as  I  am  awajpe,  new  in  this 
country ;  though  he  tells  us  that  a  system  very  similar  to  it  was  proposed 
in  Germany  by  M.  Wittich  in  1840,  and  afterwards  abandoned.  Then 
principles,  taken  together,  make  up  a  circular  sweep  of  fortification,  or  t 
circular  fort,  composed  of  three  or  more  tiers  of  earthen  ramparts,  ooe 
above  another,  surrounded  by  a  very  large  ditch,  either  containing  a  con- 
siderable depth  of  water,  or  protected  by  revetment  or  other  walls  sunk  90 
or  40  feet  below  the  surface  of  the  ground ;  and  these  ramparts  may  be 
placed,  as  it  were,  on  the  top  of  an  enceinte,  of  the  French  or  of  the 
German  system,  either  of  which  he  is  willing  to  accept  for  the  defence  of 
his  ditch.  The  system  thus  made  up,  besides  being  supposed  to  possess  the 
great  advantage  of  impregnability,  is  also  recommended  on  account  of  the 
cheapness,  as  compared  with  other  systems,  with  which  it  might,  Mr.  Fer- 
gusson believes,  be  constructed. 

In  considering  the  principles  before  us,  I  will  commence  with  the  most 
important  of  them. 

It  is  a  very  proper  question  to  discuss  in  the  first  instanoe,  whether  it  is 
possible,  or  how  far  it  is  practicable,  to  give  to  the  garrison  of  a  fortified 
place  a  preponderance  of  artillery  fire  on  all  points  from  which  it  may  be 
attacked,  or  to  provide  it  in  any  way  with  the  means  of  maintaining  a  supe- 
riority over  all  the  guns  that  can  be  directed  against  any  portion  of  its 
defences.  This  is  the  object  that  Montalembert  desired,  as  I  have  shown, 
to  accomplish  in  masonry,  and  for  which  he  contrived,  in  his  circular 
system,  to  direct  the  fire  of  326  guns  upon  every  point  within  500  yards  of 
his  works.  This  is  the  object,  also,  for  which  Mr.  Fergusson  proposes  to 
employ  so  many  tiers  of  earthen  ramparts  ;  three  or  more  on  a  larger  cir- 
cumference, four  or  more  on  a  smaller  one,  besides  the  fausse-braie. 

To  this  question  there  ought  to  be  a  reasonable  answer,  and  yet  I  sm 
bound  to  say  that  I  have  not  hitherto  seen  it  satisfactorily  replied  to.  We 
are  told  upon  eminent  authority,  that  the  aim  of  a  good  defence  is  not  to 
provoke  an  artillery  contest  with  the  besieger;  that  a  good  defence  does  not 
consist  in  loading  the  ramparts  with  artillery ;  that  artillery  is  expensife* 
costing  1,000/.  per  gun,  including  its  1,000  rounds  of  ammunition,  or 
100,000/.  per  100  guns;  that  1,000  men  would  be  required  to  man  e?ery 
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100  guns,  and  so  forth.  But  these  reasons  do  not  seem  to  be  as  conclusive 
as  is  desirable. 

Five  hundred  guns,  with  their  ammunition,  would  thus  cost,  no  doubt, 
half  a  million  of  money,  and  would  require  5,000  men  to  man  them ;  and 
these  alone  would  be  very  serious  objections  to  their  employment  in  ail 
cases  for  opposing  (say)  200  guns  on  the  part  of  the  besieger.  But  the 
other  points  referred  to  are  mere  assertions,  which  do  not  come  home  to  the 
mind,  without  further  explanation  at  all  events;  and  the  subject  is  well 
worthy  of  full  consideration.  It  is  a  grand,  a  simple,  and  a  tempting  idea, 
to  place  at  the  disposal  of  a  garrison  the  means  of  destroying  at  once  any 
batteries  that  can  be  opposed  to  them,  whenever  it  may  suit  the  pleasure  of 
their  commander  to  order  them  to  their  guns.  Mr.  Fergusson  thus  states 
this  idea  at  page  45  of  his  Essay:—"  According  to  this  mode  of  attack,  we 
find  some  50  or  60  guns  dispersed  in  small  batteries,  extending  half-way 
round  the  fort.  If  Buch  a  procedure  were  attempted  against  Buch  a  fort  as 
I  am  proposing,  it  is  probable  the  governor  would  take  no  notice  of  such 
child's  play;  but,  if  a  battery  did  make  itself  particularly  obnoxious,  it  would 
only  require  an  order  to  silence  it,  for  three,  four,  or  five  times  its  number 
of  guns  could  instantly  be  brought  to  bear  upon  it  with  every  advantage  of 
position  in  favour  of  those  in  the  fort." 

But  I  will  now  endeavour  to  consider  this  question  of  the  practicability 
of  .employing  a  greatly  increased  force  of  artillery  in  a  more  detailed 
manner,  and  in  a  way  that  will  be  plain  to  all. 

In  a  contest  between  two  ships,  from  which  this  idea  of  superiority  of 
artillery  fire  has  partly  arisen,  the  issue  depends  very  much  upon  three 
things: — 1.  The  quantity  and  weight  of  shot  and  shell  which  each  can  deliver 
with  the  greatest  precision  in  the  shortest  space  of  time.  2.  The  capabili- 
ties of  the  vessels  and  the  manner  in  which  they  are  manoeuvred.  8.  The 
skill  and  prowess  of  the  commanders  and  their  crews.  But  the  contest  is 
not  of  long  duration ;  and  almost  all  the  hands  on  board  can  generally  be 
employed  while  it  lasts,  either  in  the  management  of  the  vessel  or  the 
working  of  the  gnns,  the  greater  number  being  devoted  to  the  latter  duty. 

In  an  action  between  a  ship  and  a  coast-Battery,  the  same  sort  of  rule 
holds  good.  The  contest  is  comparatively  of  short  duration,  and  the  object 
on  either  side  is  to  disable  the  enemy  in  the  shortest  possible  time. 

But,  in  the  siege  of  a  fortified  place,  the  nature  of  the  contest,  the  means 
employed  for  carrying  it  on,  and  the  objects  to  be  attained,  are  altogether 
different.  It  is  true  that  the  ultimate  aim  of  the  besieger  is  the  capture  of 
the  place,  and  that  that  of  the  garrison  is  to  prevent  its  capture,  as  well  as 
that  artillery  plays  a  very  important  part  in  the  struggle ;  but  the  steps 
which  it  is  requisite  to  go  through  in  order  to  bring  about  the  final  result, 
are  gradual ;  and  a  mere  preponderance  of  artillery  will  not  prevent  a  fort- 
ress from  being  taken  on  the  one  hand,  nor  enable  the  besiegers  to  capture 
it  on  the  other,  as  I  shall  presently  show. 

There  are  two  principal  operations  which  the  besieger  has  to  perform  in 
.  the  course  of  his  attack.  The  one  is  to  construct  a  covered  road  up  to  the 
fortress,  and  the  other  is  to  pass  the  ditch. by  which  it  is  protected.  If  the 
ditch  be  wet,  he  must  either  drain  away  or  divert  into  another  channel  the 
water  it  contains,  or  else  he  must  construct  bridges  across  it.  If  it  be  dry, 
he  must  descend  into  it  by  galleries,  form  a  breach  in  the  escarp  wall,  and 
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proceed  according  to  circumstances.  At  least  these  are  the  ordinary 
methods  of  attack,  and  these  two  operations,  of  forming  a  road  up  to  the 
place  and  of  crossing  the  ditch,  are  those  which  the  garrison  has  mainly  to 
prevent. 

The  first  parallel  of  the  besieger,  and  its  communications,  have  usually 
been  constructed  before  the  commencement  of  his  batteries,  and  a  consider- 
able portion  of  his  trenches  before  he  has  obtained  a  superiority  of  artillery 
fire ;  and  Mr.  Fergusson  does  not  propose,  with  all  his  artillery,  to  obtain 
much  advantage  in  this  respect.  He  says  at  p.  45  of  bis  Essay,  "I 
admit  at  once  that  the  enemy  cannot  be  prevented  from  establishing  his  first 
parallel.  It  is  generally  done  by  stealth,  and  sufficiently  complete  before 
morning  to  shelter  his  men,  so  that  any  attempt  to  prevent  this,  or  disturb 
him  in  it,  would  require  a  waste  of  ammunition  which  would  under  no 
circumstances  be  justified." 

Artillery  fire,  indeed,  can  only  be  partially  employed  with  advantage  for 
such  a  purpose,  although  I  must  add,  that  projectiles  constructed  on  the 
principles  employed  in  Sir  W.  Armstrong's  improved  case,  will  be  capable 
of  doing  good  service  in  this  and  other  respects. 

It  is  not  by  blowing  away  an  occasional  battery  that  a  garrison  can  hope 
to  stop  their  assailants.  The  besiegers  are,  or  ought  to  be,  constantly  at 
work,  constructing  their  batteries  and  advancing  their  trenches.  When  t 
portion  of  their  works  is  destroyed  they  throw  up  more  earth  in  other 
places,  and  they  give  continual  occupation  for  the  guns  as  well  as  for  the 
musketry  of  the  garrison,  if  they  are  opposed,  as  they  ought  to  be,  more  or 
less  according  to  the  strength  of  the  garrison,  at  every  step  of  their  opera- 
tions. The  guns  of  a  garrison,  to  be  of  service  in  this  respect,  must  be  made 
constant  use  of.  A  vigorous  cannonade,  only  applied  now  and  then,  however 
overwhelming  at  the  moment,  will  have  but  a  limited  effect  in  retarding  the 
besieger's  progress. 

The  most  convenient,  economical,  and  effectual  means,  when  it  can  be 
applied,  of  opposing  the  early  operations  of  the  besieger,  and,  in  fact,  of 
checking  all  those  works  on  which  uncovered  workmen,  or  the  method  of 
flying  sap,  are  employed,  is  by  a  plentiful  use  of  musketry  from  convenient 
situations  in  advance  of  the  place,  for  preventing  their  construction.  The 
rifled  muskets  of  modern  days  will  be  of  very  great  utility  in  this  respect 
They  will,  in  fact,  have  a  tendency  to  render  all  such  work  in  the  neighbour- 
hood of  a  place  impossible,  at  least  by  daylight,  and  to  compel  the  besieger 
to  hide  his  workmen  behind  screens,  or  to  employ  them  almost  or  altogether 
underground,  where  neither  musketry  nor  artillery  can  disturb  them. 

When  the  besieger  establishes  his  batteries,  then  Mr.  Fergusson's  go* 
come  into  play  in  the  manner  above  referred  to ;  and,  to  quote  again  from 
p.  45  of  the  Essay,  the  following  would  be,  he  thinks,  the  probaWe 
relative  position  of  besieged  and  besieger : — "  There  is,  however,  no  motive 
for  dispersing  the  guns  in  this  manner,  in  attacking  this  system,  as  there  are 
no  faces  to  be  enfiladed ;  certainly  not,  at  least,  at  that  distance ;  and  as  all 
that  is  required,  or  indeed  can  be  done,  is  to  silence  the  fire  of  one  front 
by  direct  fire  from  the  first  parallel,  the  besieger  would  probably  concentrate 
his  fire  into  one  great  battery  opposite  the  front  he  proposed  attacking. 
Supposing  he  put  100  guns  into  such  a  battery,  the  fort  could  easily  bring 

TS^r  ™  20°  to  bear  upon  lt     U  he  Put  200  &***  int0  lt> i%  mu8t  extend 
4,000  feet,  on  which  line  it  would  be  easy  to  direct  300  or  400  guns  from 
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the  fort.  If  he  put  300  guns  into  it,  his  battery  would  extend  nearly  round 
one-third  of  the  fort,  so  that  one-third  of  its  guns  (or  rather  embrasures, 
1,300  in  number,)  would  point  directly  towards  it,  and  the  fort  would  have 
426  guns  to  compete  with  it,  supposing  its  guns  could  only  fire  on  the  exact 
radii  of  the  circle  in  which  they  were  placed ;  but,  as  embrasures  always  allow 
of  a  somewhat  oblique  fire,  a  much  larger  number  would  also  be  available 
here." 

I  may  remark  in  reference  to  this  passage  that  I  dissent  from  Mr.  Fergus* 
son's  arrangement  of  placing  all  the  besieger's  guns  in  one  huge  battery, 
because  the  besieger  would  thereby  lose  the  greatest  advantage  which  he 
possesses,  namely,  that  of  opposing  a  convergent  to  a  divergent  fire,  and  that 
I  should  prefer  to  disperse  such  guns  as  I  employed  as  much  as  possible  into 
the  most  convenient  positions  that  were  offered  by  the  ground. 

In  any  case,  the  trenches  will  advance  with  more  or  less  facility  and 
rapidity,  as  far  as  the  artillery  is  concerned,  according  to  the  means  that  the 
besiegers  can  bring  to  bear  for  opposing  or  drawing  off  the  fire  of  the  garri- 
son. I  am  very  far  from  underrating  the  advantage  of  having,  as  far  as  is 
practicable,  a  superiority  of  artillery  fire  on  the  side  of  the  fortress ;  but 
I  wish  to  show  that  Mr.  Fergusson  is  not  warranted  in  resolving  the  issue 
of  a  siege,  as  he  does  almost  entirely,  into  what  he  calls  "  a  fight  between 
the  two  artilleries." 

The  garrison,  as  well  as  the  besiegers,  have  many  other  duties  to  attend  to 
besides  that  of  working  their  heavy  guns. 

During  the  investment  of  a  fortress  they  are  required  to  extend  the 
circle  of  their  observations  in  order  to  prevent  surprise.  Retreating  as  the 
assailants  advance,  they  must  break  up  roads,  destroy  bridges,  render  fords 
useless,  and  remove  landmarks.  When  a  reconnaissance  is  to  be  expected 
they  have  to  keep  anxious  watch  round  the  exterior,  to  prevent  the  besieger 
from  deriving  more  information  by  personal  inspection  than  can  be  avoided. 

On  and  after  the  opening  of  the  trenches,  they  have  to  retard  to  the 
utmost  of  their  power  the  operations  of  the  besiegers,  by  musketry  and  other 
fire,  from  advanced  positions  and  convenient  situations ;  to  prepare  against 
real  and  false  attacks ;  to  complete  their  preparations  on  the  side  attacked, 
as  the  besiegers'  designs  are  developed ;  and  to  direct  their  embrasures  on 
the  besiegers'  batteries,  as  these  are  established. 

After  the  opening  of  the  besiegers'  fire,  a  vast  deal  of  labour  is  required, 
for  keeping  the  parapets,  the  embrasures,  the  platforms,  the  magazines,  and 
the  communications  in  repair,  as  well  as  for  the  construction  of  such  temporary 
or  additional  works  as  are  found  to  be  necessary. 

The  various  flanking  works  must  be  manned  by  sufficient  garrisons  by 
day  and  by  night,  and  proper  precautions  must  be  taken  at  all  points  against 
a  sudden  attack.  Sentries  must  be  furnished  for  magazines  and  other 
works ;  there  must  be  provision  for  hospitals,  prisons,  and  for  garrison  duties 
of  all  descriptions ;  there  may  be  countermines  to  be  worked ;  and  a  certain 
number  of  men  must  always  be  deducted  as  sick,  wounded,  or  ineffective. 

For  the  due  execution  of  these  numerous  services  it  is  necessary,  in 
the  garrison  of  a  fortress  as  well  as  with  an  army  in  the  field,  that  there 
should  be  a  proper  proportion  of  the  different  branches  of  the  service ; 
and,  though  this  proportion  will  vary  with  circumstances,  yet  there  is 
always  a  suitable  proportion  for  each  particular  case. 
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In  the  working  of  the  guns,  it  U  true,  the  artillery  may  be,  and  an 
assisted  by  men  from  the  line,  or  others  told  off  for  that  purpose;  bat 
only  a  certain  number  of  the  garrison  can  be  spared,  according  to  its 
strength,  for  this  duty ;  and  there  are  always,  as  I  have  shown,  numeral 
other  duties  to  be  performed  which  cannot  be  neglected. 

There  is  thus  a  limit  to  the  number  of  guns  that  can  be  employed 
offensively  with  a  given  garrison,  as  well  as  to  the  number  of  casemttei 
or  the  extent  of  ramparts  that  can  be  manned ;  and  if  the  magnitude  of 
the  works,  or  the  number  of  guns  capable  of  being  employed  (beside) 
those  which  are  required  for  the  immediate  security  of  the  place,  and  in 
addition  to  what  should  be  provided  as  a  suitable  reserve),  be  increased 
in  a  much  greater  proportion  than  the  numbers  of  the  garrison,  than 
useless  expense  is  incurred,  and  an  error  is  committed.  That  maxim  alio 
is  broken,  which  is  a  good  one  where  it  is  not  too  closely  observed, 
that  a  fortress  should  not  be  supplied  with  much  more  of  guns,  ammunitMe, 
and  military  stores,  than  is  necessary  for  a  vigorous  defence,  because  if  it 
should  fail  the  surplus  might  then  be  of  great  use  to  the  enemy. 

The  proper  proportions  that  ought  in  this  way  to  exist  in  a  fortren 
between  men  and  guns  cannot,  of  course,  be  absolutely  determined.  It 
depends  upon  the  nature  of  the  fortifications,  upon  their  situation,  upas 
their  condition,  and  upon  the  different  duties  that  may  be  required  from 
the  garrison  in  connection  with  them  ;  but  we  may  acquire  a  general  idea 
of  what  it  should  be  by  referring  to  actual  experience,  whioh  is  the  be* 
guide,  when  properly  made  use  of,  that  we  can  adopt. 

As  the  result  of  experience,  the  following  data  have  been  given,  from 
which  the  number  of  guns  and  the  size  of  the  garrison  required  for  any 
fortified  place  may  be  calculated,  and  an  average  determined,  in  the  ease 
of  different-sized  fortresses  constructed  on  the  French  system. 

For  every,  front  of  fortification  there  should  be  ten  guns  for  the  in* 
mediate  security  of  the  place ;  and,  in  addition,  there  ought  to  be  about 
110  for  what  have  been  called  1st,  70  for  2nd,  and  80  for  3rd  elm 
fortresses.  The  garrison  should  consist,  also,  for  the  immediate  security 
of  the  place,  of  440  men  for  each  front,  comprising  350  of  the  line, 
10  of  the  cavalry,  60  of  the  artillery,  and  20  sappers ;  and  twice  this 
number  should  be  added  for  the  fronts  susceptible  of  attack.* 

A  moderate  proportion  of  men  per  gun,  according  to  ibis  mode  of 
computation,  would  allow  40  men  to  every  piece  of  ordnance  for  aa 
octagon  on  the  French  system,— a  second-class  fortress,  corresponding  to 
what  Mr.  Fergusson  has  denominated  his  1,000-gun  fort.  If  the  sane 
data  were  taken,  the  garrison  required  for  such  a  work  as  this  1,000-goo 
fort  would  be  40,000  men,  instead  of  6,000 ;  and  a  greater  number  of 
men,  as  well  as  a  greater  number  of  guns,  would  thus  be  required  for 
defending  it  than  would  be  necessary,  according  to  ordinary  notions,  for 
besieging  it.  Such  an  army  ought  not  to  be  in  need  of  fortifications  *t 
all,  but  ought  to  be  able  to  encounter  its  enemies,  equal  or  inferior  to  H 
as  they  would  thus  be,  in  the  open  field. 

But  the  defensive  armament  is  not  here  taken  into  account,  though  it 
is  equal  to  the  whole  armament  of  an  ordinary  fortress ;  and,  even  if 
only  half  the  usual  proportion  were  allowed  for  the  offensive  annaxnaatf 

*  Vide  Aide  Jrtmotr*  to  du  Military  Sciences,  *oI.  I.  p.  867. 
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the  garrison  required  for  that  alone  would  still  amount  to  20,000  men ; 
and  these  ought  to  he  able  to  defend  themselves  perfectly  well  in  works 
embracing  a  greater  extent  of  area,  thrown  up  at  fer  less  expense,  and 
altogether  of  a  less  formidable  description. 

This  being  the  experience  of  past  times  as  to  other  systems,  the  next 
question  that  arises  is,  whether  there  is  anything  in  the  system  proposed 
by  Mr.  Fergusson  which  will  lighten  the  labours  of  the  garrison  in  other 
respects,  and  which  will  enable  a  larger  proportion  of  it  to  be  devoted 
exclusively  to  the  service  of  the  guns,  in  order  to  obtain  a  more  powerful 
fire  at  any  given  point  or  points  upon  the  assailants.  In  a  system  like 
that  of  Montalembert  this  might  to  some  extent  be  the  case.  The  men 
are  securely  lodged  from  the  first  in  bomb-proof  casemates,  complete,  and 
supplied  with  every  requisite ;  and  though  such  a  system  would  be  very 
expensive  in  construction,  and  would  require  an  enormous  garrison  to 
maintain  anything  like  the  fire  which  he  desires  to  oppose  to  the  besiegers ; 
yet  there  would  be  good  accommodation  for  a  great  part  of  them,  at 
all  events,  and  a  large  proportion  of  them  might  be  employed  as  artil- 
lerymen. But  the  fatal  objection  to  this  system  (besides  its  expense  and 
its  unpractical  nature)  is,  that  it  would  inevitably  crumble  to  pieces  before 
even  an  inferior  fire  on  the  part  of  the  besieger. 

It  is  evident  that  in  .such  a  system  as  that  of  Mr.  Fergusson,  the  labours 
of  the  garrison  would,  on  the  contrary,  be  increased  in  many  respects.  The 
more  the  tiers  of  ramparts  were  multiplied,  and  the  greater  the  number 
of  guns  that  were  employed  on  them,  the  more  severe  would  be  the  labour 
of  maintenance  and  repair.  The  exposed  position  of  the  ramparts,  and 
their  collection  together  into  a  concentrated  form,  would  render  them  the 
more  liable  to  injury ;  and  their  repairs  would  only  be  effected  with  con- 
siderable loss  of  life  and  limb,  because  the  displaced  earth  would  have  to  be 
thrown  up  on  stages  by  exposed  workmen  from  the  exterior  of  the  parapets. 
If  the  whole  even  of  a  small  fortress,  on  such  a  system,  were  prepared  and 
placed  in  perfect  readiness  in  the  first  instance,  with  platforms,  embrasures, 
expense  magazines,  bomb-proof  communications,  and  all  necessary  means, 
and  if  a  large  proportion  of  casemates  were  applied  over  the  whole  of  the 
works,  then  the  expense  would  be  very  great,  for  works  that  might  never 
be  required;  and  this  is  not  apparently  intended.  In  a  long  line  of  works 
of  this  description,  such  preparation  would  be  quite  out  of  the  question.  If 
the  ramparts  were  not  so  prepared,  then  additional  labour  would  be  re- 
quired to  be  expended  in  making  preparations  for  the  reception  of  the  much 
greater  number  of  guns  that  are  to  be  used  on  any  portion  of  the  enceinte 
on  which  attacks  might  be  made  by  the  assailants.  It  would  further  be  in 
the  power  of  die  besiegers  to  harass  the  garrison  by  means  of  false  attacks, 
against  which  it  would  be  necessary  also  for  them  to  make  preparations. 

It  is  plain  that,  instead  of  a  smaller,  if  anything  a  larger,  proportion  of 
men  would  be  wanted  in  such  a  fortress  for  every  gun  that  it  contained,  or 
rather  for  every  gun  in  it  that  was  intended  for  use,  than  has  been  found 
elsewhere  to  be  required;  that  Mr.  Fergusson's  1,000-gun  fort  would 
require,  therefore,  a  larger  garrison  than  could  be  accommodated  in  the 
small  interior  space  that  would  remain  inside  its  ramparts;  and  that  the 
defenders,  who  would  necessarily  be  employed  in  works  constructed,  and 
intended  to  be  maintained,  on  these  principles,  on  a  large  scale,  would  be 
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so  numerous  that  very  slight  works  ought  to  be  sufficient  for  their  protec- 
tion, if,  indeed,  they  would  not  be  able  to  assume  the  offensive,  instead  of 
shutting  themselves  up  behind  fortifications. 

The  conclusion  is,  therefore,  not  to  be  avoided — and  to  this  I  would 
dsaw  particular  attention — that,  in  order  to  possess  the  means  of  overwhelm- 
ing an  assailant  in  the  manner  proposed,  and  of  always  remaining  superior 
to  him  in  defensive  works,  wherever  he  may  appear,  greatly  increased  gir- 
risons  must  be  employed,  and  the  legitimate  object  of  fortification,  which  is 
to  enable  an  inferior  to  defend  itself  against  a  superior  force,  most  be 
almost,  if  not  altogether,  abandoned.  As  long  as  that  legitimate  object  is 
to  be  sought  after,  the  garrison  of  a  fortress  must  still  be  contented  with 
something  like  the  more  moderate  allowance  of  artillery  that  it  has  ben 
found  practicable  to  employ  in  past  times,  in  due  proportion  to  the  size  of 
the  works  and  the  numbers  of  their  defenders. 

Recent  experience  does  not  set  aside  that  of  the  past  in  this  respect 
"  What  can  the  man  do  that  cometh  after  the  king  ?  "  What  can  the  fort- 
ress do,  as  far  as  men  and  guns  are  concerned,  that  comes  after  Sebastopol? 
It  is  not  every  work  that  can  expect  to  have  in  combination,  a  large  amy 
for  its  garrison,  an  entrenched  camp  of  great  natural  strength  for  its  forti- 
fications, the  contents  of  an  arsenal  for  its  guns  and  munitions,  those  oft 
fleet  and  a  dockyard  for  its  further  assistance,  and  freedom  of  communica- 
tion with  the  open  country  for  its  supplies.  But  with  all  the  men  and  ill 
the  guns  that  were  at  their  command,  and  during  all  the  time  that  they 
were  afforded  for  their  operations,  the  Russians  were  only  able  to  muster 
1,254  pieces  of  ordnance  altogether  on  their  works,  against  814,  which 
the  Allies  had  in  position,  according  to  the  statement  of  Marshal  Kiel,  pre- 
vious to  the  last  assault. 

We  thus  acquire  a  practical  idea  of  the  garrison  and  resources  that 
would  be  required  for  one  of  Mr.  Fergusson's  octagon,  or  1,000-gnn,  forts; 
and  here  1  must  point  out,  before  quitting  this  part  of  my  subject,  that, 
with  regard  to  the  question  of  the  number  of  guns  to  be  employed,  Mr. 
Fergusson  has  been  led  into  a  serious  discrepancy.  He  says,  at  p.  42  of  his 
Essay  >  under  the  head  of  Armament, "  The  only  essential  point  that  now 
remains  to  be  considered  is  the  armament  The  number  of  guns  usutllj 
considered  requisite  for  an  octagon  of  the  dimensions  I  have  adopted,  is 
150.  (Aide  Memoire,  vol.  i,  p.  52.)  This,  in  fact,  is  only  fit  to  be 
an  armement  de  s&reU,  or  a  defensive  element,  without  any  oflensfre 
power,  and  I  would,  therefore,  propose  a  similar  one  for  my  fausse  braye,or 
defensive  work.  As  this,  therefore,  is  never  considered  in  estimating  the 
expense  of  a  front  of  fortification,  it  may  be  left  out  on  both  sides;  but, as 
the  offensive  armament  I  am  about  to  propose  does  not  exist  in  the  usual 
systems  of  fortifications,  it  may  fairly  be  charged  as  an  additional  expense 
inherent  in  mine."  And  he  thus  estimates  his  armament  for  an  octagon 
on  the  French  system,  for  what  has  been  called  a  second-class  fortress, 
about  two  miles  only  in  circumference.  "  In  looking  at  the  plan,  Plate  Hi 
it  will  be  seen  that  the  four  rear  ramparts  measure  about  26,000  feet  in 
aggregate  length,  so  that,  allowing  twenty  feet  to  each  gun,  from  centre  to 
centre,  there  is  room  on  them  for  1,800  guns.  As  this,  however,  is  more 
than  will  be  required,  suppose  we  adopt  1,000  as  the  maximum.  Notto 
complicate  the  matter,  suppose  one-fourth  of  these  were  8-inch  shell  guns 
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of  65  cwts.,  one-fourth  82  •pounders  of  56  cwts.,  and  the  remaining  half 
equally  divided  into  24-pounders  of  50  cwts.  and  20  cwts.  respectively ;  the 
average  weight  of  these  guns  would  be  under  50  cwts.  (47}  cwts.)  which,  at 
15/.  per  ton,  would  cost  37,500/.,  and  with  1000  carriages,  at  10/.  each, 
would  make  up,  say  48,000/.,  or  6,000/.  per  front.  This,  of  course,  is  an 
immense  charge  for  artillery,  but,  if  by  spending  6,000/.  in  this  manner 
you  can  save  60,000/.  in  masonry,  no  one  will  deny  that  the  plan  is  an 
economical  one." 

But  in  this  estimate  of  artillery,  the  cost  of  ammunition,  which  is  by  far 
the  most  expensive  part  of  it,  is  altogether  omitted,  and  I  observe  that,  when 
Colonel  Wilford  pointed  out  to  Mr.  Fergusson,  in  the  course  of  the  dis- 
cussion which  ensued  on  the  paper  to  which  I  am  immediately  replying,  that 
each  gun  with  its  ammunition  would  cost  about  1,000/.,  Mr.  Fergusson 
replied,  '<  Now  the  fact  is,  that  a  fortress  of  the  ordinary  construction,  on 
the  bastion  system,  has  a  great  number  of  guns,  nearly  as  many  as  I  would 
ask  for,  and  every  gun  must  have  ten  men,  and  so  on.  Give  me  the  same 
number  of  guns  as  are  put  into  an  octagon  of  the  ordinary  construction) 
and  1  am  content" 

This  estimate  of  the  expense  of  the  artillery  given  by  Colonel  Wilford, 
would,  in  fact,  increase  the  cost  of  Mr.  Fergusson's  artillery  from  48,000/. 
to  1,000,000/.  as  a  maximum  offensive  armament  for  a  fortress  constructed 
on  a  radius  of  about  three-quarters  of  a  mile.  Mr.  Fergusson  has,  no 
doubt,  taken  this  as  an  excessive  armament ;  but  1  am  compelled  to  refer 
to  what  he  says  on  these  points,  because  throughout  his  published  works 
he  puts  forward  enormous  armaments  as  the  principal  element  of  strength 
in  his  system. 

For  instance,  he  says,  at  page  61  of  his  Essay, — "  In  the  first  place,  it 
is  requisite  to  subdue  and  annihilate  the  1,000  guns  of  the  upper,  or  offen- 
sive fort ;  this,  as  1  showed  before,  is  not  an  easy,  if  it  be  a  practicable, 
operation ;  but  till  it  is  done  the  besieger  can  neither  advance  in  safety  to 
the  edge  of  the  ditch,  nor  attempt  to  establish  his  batteries  there,  and  till 
this  is  done  he  can  proceed  no  further ;  for  until  the  revetement  is  breached 
the  fort  must  be  considered  impregnable;  and  situated,  as  it  is,  20 
to  30  feet  below  the  level  of  the  country,  it  cannot  be  touched  except  from 
the  counterscarp."  In  this  case  he  has  1 ,000  guns  on  his  upper  ramparts, 
in  addition  to  those  employed  below  as  a  defensive  armament ;  and  he  pro- 
ceeds, "  Arrived  here,  however,  the  besieger  must  first  turn  his  attention  to 
the  guns  of  the  fausse  braye,  which  are  equal  in  number  to  those  he  can 
bring  against  them,  and  are  intact,  as  he  has  not  yet  seen  them."  Again, 
at  pp.  62  and  68,  Essay  y  he  says,  "  Supposing  the  besieger  establishes 
100  mortars  behind  his  first  parallel,  there  is  nothing  to  prevent  the  fort 
having  an  equal  or  double  number  to  reply  to  them.  For  this  purpose  it  is 
only  necessary  to  withdraw  100,  200,  or  300  guns  from  the  armament  pre- 
viously proposed,  and  replace  them  with  mortars ;  and,  as  it  is  absurd  to 
suppose  that  1,000  guns,  or  anything  near  that  number,  can  ever  be  brought 
into  the  field,  this  can  be  done  without  at  all  diminishing  the  relative  supe- 
riority which  it  is  necessary  the  fort  should  have." 

In  speaking  of  the  strength  of  such  works,  in  reference  to  the  lines  he 
proposes  for  the  defence  of  Portsmouth,  he  says  also,  at  p.  43,  Peril  of 
Portsmouth:—"  So  tha£  if  the  fort  could  only  reply  with  the  same  number  of 
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guns  it  mait  obtain  the  victory.     But  it  can  always  command  twice,  or 
thrice,  or  four  times  the  number,  so  that  battering  by  artillery  will  not  avail." 

But  Mr.  Fergusson  stated,  in  reply  to  the  discussion  on  his  paper  of  last 
year,  "  What  I  complain  of  in  the  bastion  system  is,  that  the  guns  are  some 
to  the  right  and  some  to  the  left,  and  some  north,  and  some  east,  and  some 
west,  but  not  looking  towards  the  enemy.  Now  all  I  want  is,  that  every 
gun  shall  point  to  the  enemy.  If  that  is  done,  it  is  all  I  contend  for  i  and 
what  I  pretend  to  do  in  this  mode  of  racing  the  enemy  by  curved  lines  or 
any  others,  is  simply  that  the  guns,  instead  of  being  left  and  right,  and 
being  enfiladed,  shall  face  the  enemy,  and  shall  not  be  enfiladed." 

Now,  it  will  be  observed,  that  what  Mr.  Fergusson  does  is  this :  he  fir* 
proposes  to  take  the  whole  150  guns  that  are  considered  sufficient  in  prac- 
tice, in  the  ease  of  a  French  fortress,  for  his  defensive  armament,  or  "  arm* 
ment  de  surete,"  and,  biding  all  these  in  his  flanks,  or  m  his  fausse  braie,  to 
employ  1,000  guns,  or  guns  and  mortars,  in  addition  to  them,  for  oflsnaiit 
purposes.  And,  while  exhibiting  the  strength  of  his  system,  he  displays 
the  full  advantage  of  the  superiority  which  he  thus  commands  in  guns  or 
mortars,  or  both,  to  any  weapons  that  the  besieger  can  bring  against  him. 
But  he  afterwards,  to  avoid  the  great  expense  of  this  arrangement,  drops 
the  extra  offensive  armament  of  1,000  guns  and  mortars  altogether;  hi 
takes  the  150  guns  of  a  French  fortress  only ;  he  places  them  all  fronting 
towards  the  enemy ;  he  has  none  left  for  fausse  braie  or  flanks ;  he  leaves 
his  work  without  flank  defence ;  and  yet  he  remains  to  all  appearance  as 
strong  as  before. 

It  is  absolutely  necessary  in  every  fortified  work  that  some  guns  should 
look  to  the  right,  and  some  to  the  left,  and  it  is  desirable  to  have  also  at 
powerful  a  fire  to  the  front  as  is  practicable ;  and  we  should  have,  in  tact,  in 
Mr.  Fergussou's  systems,  more  guns  looking  to  the  right  and  left  than  in 
the  French  system,  if  he  were  to  absorb  the  whole  armament  of  a  Freed) 
system  to  act  as  his  defensive  armament  only,  and  to  employ  the  extra 
number  referred  to  for  offensive  purposes.  In  met,  he  shows  as  many  at 
80  embrasures,  in  the  plan  that  is  published  with  bis  Essay,  in  one 
bastion  only,  which  would,  if  they  were  occupied,  at  once  absorb  the  half  of 
his  defensive  armament.  But  it  is  impossible,  if  he  omits  this  enormous 
offensive  armament,  that  he  can  retain  his  strength,  or  can  act  upon  the 
main  principles  that  he  has  put  forward ;  and  I  may  add,  that  bis  ramparti 
without  his  extra  guns  would  not  stand  him  in  muoh  stead,  any  more  than 
his  guns  without  extra  ammunition,  or  his  ramparts,  guns,  and  ammunition, 
without  a  very  largely  increased  garrison. 

There  is  one  circumstance,  however,  which  will  no  doubt  occur  to  many 
who  are  present,  and  to  which  it  will  be  desirable  to  allude,  in  reference  to 
the  effect  that  will  be  produced  on  the  attack  and  defence  in  this  respect  by 
the  introduction  into  use  of  lighter,  breach-loading  cannon.  In  future,  a 
greater  number  of  guns  will  be  capable  of  being  served  by  the  same  number 
of  men,  because  each  gun  will  be  more  easily  transported  from  place  to 
place,  and  will  require  fewer  hands  to  work  it.  This  met  did  not  enter 
into  the  calculations  of  Mr.  Fergusson,  or  into  those  of  Montalembert, 
of  course,  because  they  put  forward  and  advocated  the  principle  in 
question,  together  with  their  systems  of  fortification  for  carrying  it  oat, 
before  there  appeared  to  be  any  likelihood  of  weapons  of  this  description 
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being  employed.  But  it  would  certainly  favour  their  views  to  some  extent, 
if  it  were  not  for  other  circumstances  which  must  also  be  taken  into 
consideration.  These  are:— 1.  That  vastly  increased  areas  will  have  to' 
be  inclosed,  and  fortifications  of  far  greater  extent  to  be  constructed. 
2.  That  their  garrisons  will  have  still  more  work  to  do,  and  greater 
spaces  to  defend ;  and  that,  therefore,  a  smaller  proportion  of  them  than 
before  will  be  available  for  artillery  duties  at  particular  points.  8.  That 
the  light  -guns  of  the  besieger  will  be  able  to  cope  with  the  heavier  guns 
of  the  besieged.  4.  That  the  besieger  will  be  able  to  bring  a  greater 
force  of  artillery  to  bear,  and  that  it  will  therefore  be  still  more  difficult 
for  the  garrison  to  overwhelm  him.  The  besieger  will,  in  fact,  only 
require  heavy  guns  in  future  for  purposes  of  destruction.  For  opposing 
the  artillery  of  the  garrison,  his  light  guns,  which  will  have  equal  range 
and  accuracy,  and  which  he  will  be  able  to  employ  with  greater  facility, 
will,  in  most  cases,  be  far  more  useful  to  him. 

It  does  not,  therefore,  on  the  whole,  appear  likely,  in  any  case  where  the 
proportions  of  men  upon  which  it  is  fair  and  reasonable  to  calculate,  are 
engaged  in  the  attack  and  defence,  that  it  will  be  more  possible  in  future, 
than  it  has  been  found  to  be  in  past  times,  for  a  garrison  to  overwhelm, 
or  permanently  to  check,  its  assailants  by  means  of  a  superior  force  of 
artillery.  If  they  could  always  command  a  supremacy  of  that  arm  at  any 
point  on  which  they  might  be  attacked,  it  would  be,  no  doubt,  as  I  have 
said  before,  a  great  advantage  to  them;  but  it  wonld  neither,  as  I  shall 
show  presently,  stop  the  progress  of  the  besieger,  nor  is  it,  when  taken 
alone,  that  which  would  delay  him  most  effectually  in  his  approaches  to 
a  fortress. 

As  the  garrison  must  thus  in  some  degree  be  limited  in  its  offensive 
powers,  and  as  it  can  only  make  use  of  a  given  quantity  of  artillery  in  pro* 
portion  to  its  own  numbers,  the  next  point  to  be  discussed  is,  whether  it 
will  be  practicable  or  desirable  to  employ  several  tiers  of  earthen  parapets 
one  above  the  other,  on  which  to  mount  the  guns  which  it  does  possess  or 
can  be  advantageously  provided  with.  With  reference  to  this  point  I  may 
quote  a  remark  from  M.  Mangin's  "  Memoire  sur  la  fortification  polygo- 
nata,"  which  has  been  thus  translated  by  Sir  Howard  Douglas :— "  In  met, 
on  the  rampart  of  an  enceinte  having  the  form  of  a  simple  polygon,  it  may 
be  possible  to  place  390  pieces  of  artillery  in  opposition  to  the  besieger's 
batteries ;  while,  on  a  bastioned  enceinte  having  the  same  number  of  fronts, 
only  960  pieces  could  be  placed  to  answer  the  same  purpose.  This  last 
number  of  pieces  is,  however,  greater  than  it  has  been  found  possible  to 
employ  in  any  fortress  hitherto  besieged."  And  there  follows  upon  this 
a  further  remark,  which  has  especial  reference  to  what  I  have  previously 
said :— "  The  number  of  men  required  to  serve  this  quantity  of  artillery 
is  far  greater  than  it  has  been  found  possible  to  maintain  or  employ  in 
any  fortress  hitherto  besieged ;  and  the  amount  of  labour  in  executing  and 
keeping  in  repair  so  many  embrasures,  platforms,  and  traverses,  would 
exceed  the  powers  of  any  garrison  which  it  would  be  prudent  to  leave  in  a 
place.  The  reasoning  of  Montalembert  is,  therefore,  without  force,  practi- 
cally speaking:  it  may  be  observed  also,  that  the  besieger  has  greater 
facilities  than  the  defender  for  extending  his  operations ;  and  he  has  the 
advantage  of  being  able  to  occupy  with  his  artillery  positions  which  permit 
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him  to  employ  that  convergency  of  fire,  in  which  the  superiority  of  the 
attack  to  the  defence  in  a  great  measure  consists."  Again  (p.  138), 
"  Mais  les  anciens  fronts  fournissent  deji,  pour  les  feux  directs,  plus  d'etn- 
placement  que  n'en  peut  occuper  1'artiUerie  d'une  place  assiegee."  M.  Man- 
gin  is  arguing  in  favour  of  the  bastioned,  and  against  the  polygonal, 
or  German  system  ;  and  his  argument  is  this  : — There  is  no  advantage  to 
the  polygonal  system  in  consequence  of  its  enabling  its  defenders  to  employ 
390,  instead  of  260,  pieces  of  ordnance  on  the  ramparts  of  a  fortress  in 
opposition  to  the  batteries  of  the  attack,  because  it  has  not  been  found 
practicable  to  employ  even  the  latter  number  in  any  fortress  hitherto 
besieged.  If  this  be  the  case,  how  much  less  necessary  must  it  be  to 
incur  the  expense  of  constructing  the  extra  tiers  of  ramparts  proposed 
by  Mr.  Fergusson. 

For  the  active  artillery  operations  of  the  defence,  there  is  required,  not 
only  the  most  powerful  fire  that  can  be  practically  obtained,  but  also  that 
which  it  is  most  difficult  to  silence.  The  guns  and  gunners  must,  if  they 
are  to  act  at  the  greatest  advantage,  be  protected  in  the  best  manner; 
and  the  garrison  must  be  in  a  position  to  use  their  weapons  most  effectively 
against  their  assailants ;  and  I  will  add,  though  I  do  not  wish  to  uphold  the 
French  system,  that  for  this  purpose  the  cross  fire  which  is  afforded  by  the 
bastioned  outline  is  not  to  be  despised,  and  is  in  some  respects  of  more 
avail  than  direct  fire ;  just  as  a  convergent  is  in  all  cases  more  to  be 
dreaded  than  a  divergent  fire.  The  number  of  guns  in  the  possession  of 
the  garrison  being  in  practice  necessarily  limited,  as  well  as  the  number  of 
men,  they  should  evidently  be  together  husbanded  to  the  utmost,  and  be 
placed  in  positions  where  they  can  do  the  most  mischief  with  the  least  risk. 
Loss  of  men  and  guns,  extra  labour  and  inconvenience  in  repairs  and 
renewals,  loss  of  time  in  remounting  guns  and  replacing  carriages,  and  other 
contingencies,  can  only  be  guarded  against  in  this  manner.  For  these 
reasons  a  small  number  of  guns  securely  placed  in  good  casemates,  will  be 
of  greater  avail  than  a  greater  number  exposed  upon  open  ramparts. 
In  proof  of  this  I  will  read  to  you  a  remark  made  by  Sir  Harry  Jones  in 
his  official  account  of  the  operations  before  Sebastopol.  Sir  Harry  says  :— 
"  The  great  facilities  afforded  by  the  indentation  of  the  lines  of  defence, 
enabled  the  garrison  to  multiply  ad  libitum  the  flanking  fire  of  artillery ; 
there  were  some  guns  so  admirably  placed  that  they  could  not  be  silenced, 
and  caused  great  annoyance  and  loss  up  to  the  last  moment  of  the  siege.1* 

Mr.  Fergusson  professed  himself  in  favour  of  casemates  in  his 
Eisay,  and  he  proposed  to  adopt  Haxo  casemates  extensively ;  but  in  the 
Ptnrii  of  Portsmouth,  p.  45,  he  says,  '<  In  smaller  and  more  confined 
works  it  might  be  necessary  to  obviate  part  of  the  inconvenience  ex- 
perienced from  vertical  fire,  by  covering  a  certain  number  of  the  guns  with 
casemates,  not  of  course  with  masonry  fronts,  but  Haxo  casemates,  in  which 
the  earthen  parapet  and  embrasure  remain  the  same  as  on  an  open 
rampart,  a  vault  only  being  thrown  over  the  gun.  When,  however,  such 
an  extent  of  rampart  can  be  obtained  as  is  here  available,  this  would  be  a 
useless  precaution,  and  it  would  be  cheaper  to  allow  four  or  five  guns  to  be 
destroyed  than  to  erect  one  vault ;  besides,  the  advantages  of  light  and  air 
are  so  great,  that  I  question  if  casemates  would  not  be  more  prejudicial 
to  the  defence  than  otherwise." 
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This  was,  however,  written  before  the  introduction  of  rifled  guns,  and  he 
will  now  probably  be  disposed  to  change  his  mind  in  this  respect. .  It  is 
pretty  clear  that  in  future  gun-casemates  will  have  to  be  very  extensively 
adopted,  and  I  may  demonstrate  the  occasion  for  them  in  a  very  few  words. 

It  must  be  remembered  that  a  fortress  is  a  stationary  object,  and  that 
the  besiegers  can  adopt  any  measures  they  think  proper  against  it 
pretty  much  at  their  leisure.  They  can  ascertain  their  ranges  with  great 
precision  before  opening  fire,  and  employ  their  weapons  with  all  the  accu- 
racy of  which  they  are  capable.  They  may  plant  rifled  artillery  here  and 
there  in  convenient  situations,  at  1,000  or  2,000  yards  from  the  ramparts, 
and  they  may  from  time  to  time,  as  they  think  proper,  discharge  such 
missiles  as  Sir  William  Armstrong's  celebrated  case-shells,  at  high  angles, 
in  a  curved  trajectory,  and  direct  them  upon  any  portion  of  the  ramparts 
they  may  wish  to  attack.  The  missiles  from  the  interior  of  these  case- 
shells,  dropping  in  over  the  tops  of  the  parapets,  would  harass  the  garri- 
son very  much,  in  many  cases,  even  before  the  parapets  were  injured, 
and  in  some  cases  would  make  it  impossible  to  serve  the  guns.  They 
may  also  place  sharpshooters  in  suitable  positions  at  half  a  mile  -from 
the  ramparts,  and  usefully  employ  them  to  produce  similar  effects,  the 
curved  trajectory  on  which  the  bullets  travel  at  long  ranges  being  ample 
for  the  purpose. 

It  is  quite  true  that  the  garrison  may  annoy  the  besiegers  in  the  same 
manner,  by  the  fire  of  guns  and  rifles  directed  on  their  trenches  and  bat- 
teries, and  that  this  effect  will  inevitably  lead  to  the  employment  of  blind- 
ages, and  of  underground  work,  on  .the  part  of  the  besiegers,  to  an  extent 
which  has  not  hitherto  been  found  necessary. 

Rut  that  will  not  better  the  position  of  a  garrison  having  open  ramparts 
to  defend,  and  I  think  it  will  be  evident  to  all  upon  consideration,  that 
those  guns  which  are  securely  posted,  not  only  behind  good  ramparts  but 
also  under  good  roofs,  well  covered  with  earth,  will  do  the  best  work,  and 
will  be  found  most  annoying  to  the  assailants  in  future  sieges. 

These  gun-casemates  are,  however,  expensive  to  construct.  It  would 
hardly  be  practicable  to  entertain  the  idea  of  employing  them,  except  at 
intervals,  along  even  one  long  line  of  ramparts ;  and  it  would  certainly  be 
out  of  the  question  to  think  of  supplying  them  on  three,  four,  or  five  tiers 
of  ramparts,  if  so  many  could  in  practice  be  provided. 

I  will  next  proceed  to  investigate  the  cost  of  constructing  the  earthwork 
of  these  ramparts  without  casemates,  and  to  show  how  very  erroneous  are 
the  estimates  which  Mr.  Fergusson  has  given. 

Neit  to  his  great  point  of  superiority  of  artillery  fire  is  that  of  economy* 
He  believes  that  he  would  obtain  an  inexpensive  system  of  fortification  by 
the  employment  of  great  numbers  of  guns  upon  enormous  masses  of  earthen 
ramparts ;  and  he  strongly  protests  against  the  use  of  masonry  on  account 
of  its  expense,  and  argues  in  favour  of  the  employment  of  earthwork  on 
account  of  its  cheapness. 

The  price  which  he  puts  down  for  brickwork  and  masonry,  promiscuously , 
is  20*.  a  cubic  yard,  and  earthwork,  he  estimates  with  some  trouble, 
taking  his  data  from  canal  work  in  this  country,  and  from  the  works  of 
foreign  writers,  at  3d.  per  cubic  yard  for  ordinary  systems,  and  6d.  per 
cubic  yard  for  his  own  system.     He  thus  makes  masonry  to  cost  80  times 
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as  much  as  earthwork  for  other  systems,  and  40  times  as  much  for  his 
system. 

The  average  prices  that  have  been  contracted  for  by  competition,  and 
that  are  being  at  present  paid  in  this  country  for  works  of  fortification,  are, 
as  I  have  taken  pains  to  ascertain  from  the  best  authority,  9/.  a  rod,  or 
17#.  1 0±d.  per  cubic  yard,  for  brickwork ;  12*.  6d.  a  oubic  yard  for  masonry ; 
and  2s.  6d.  a  cubic  yard  for  earthwork,  including  excavating,  removing, 
forming,  ramming,  &c.  The  average  cost  of  brickwork  and  masonry, 
therefore,  would  be  14#.  8d.  (say  15s.)  for  the  two,  both  being  called  for 
brevity  masonry. 

It  thus  appears  that,  instead  of  the  masonry  costing  80  times,  it  only  in 
fact  costs  six  times  as  much,  for  equal  quantities,  as  the  earthwork,  so  that  the 
expense  of  six  cubic  yards  of  earthwork  is  equal  to  that  of  one  cubic  yard  of 
masonry ;  and,  allowing  the  same  rate  for  Mr.  Fergusson's  ramparts  as  lor 
those  which  are  now  being  executed  in  this  country,  it  is  clear  that  they 
would  cost,  without  adding  anything  for  the  increased  lift  that  they  would 
require  in  all  cases,  just  five  times  as  much,  for  earthwork  alone,  as  the 
price  at  which  he  estimates  them. 

This  very  serious  difference  in  figures  upsets  the  whole  of  Mr.  Fer- 
gusson's calculations.  It  shows  that  M ontalembert  had  the  truth  on  his 
side  when,  looking  relatively  to  the  quantities  of  earth  and  masonry  that 
he  would  require,  he  preferred  masonry  to  earthwork,  as  far  as  expense 
was  concerned,  rather  than  Mr.  Fergusson  when  he  prefers  earthwork  to 
masonry.  It  proves,  that  if  Mr.  FergussonvB  estimate  be  correct,  accord* 
ing  to  the  prices  he  has  assumed,  his  Gosport  lines,  instead  of  costing 
100,000/.  would  in  fact  cost  half  a  million  of  money  for  earthwork  alone, 
a  sum  for  which  they  may  be  completely  defended,  and  supplied,  including 
the  purchase  of  the  land,  with  fortifications,  bomb-proof  baracks,  and  every 
requisite,  when  other  methods  are  employed. 

The  economical  construction,  then,  which  Mr.  Fergusson  holds  forth  as 
one  of  the  chief  advantages  to  be  obtained  by  the  system  that  he  proposes, 
does  not  really  exist;  but,  on  the  contrary,  if  the  system  which  he  advocates 
were  desirable  or  practicable  in  other  respects,  the  extra  expense  which 
it  entails  would  go  far  to  prevent  it  from  being  ever  carried  into  execution, 
or  so  many  tiers  of  ramparts  from  being  made.  In  comparing  its  expense 
with  that  of  other  systems,  Mr.  Fergusson  is  in  the  habit  of  considering 
these  latter  together  with  their  outworks,  such  as  the  tenaille,  ravelin,  &c 
as  against  his  own  system  without  outworks;  and,  independently  of  the 
error  in  his  prices,  this  course  is  hardly  a  fair  one.  It  will  give  a  more 
accurate  notion  of  the  expense  of  his  system  to  compare  it  with  that  of 
the  fortifications  constructed  at  Paris.  The  enceinte  which  has  been  con- 
structed round  that  city  is  about  20  miles  long,  comprising  upwards  of  90 
bastion  fronts  of  800  or  400  yards  each  in  length.  Each  front  has  been 
estimated  on  an  average  at  600,000  francs,  or  82,000/.,  and  the  complete 
enceinte  to  have  cost  about  3,250,000/.  This  does  not  include,  of  course, 
the  whole  of  the  works,  because  there  are  in  addition  the  interior  defences, 
the  advanced  forts,  the  armament,  Ac,  all  to  be  taken  into  account ;  and 
the  cost  of  all  of  them  together  has  been  stated  by  one  author  at  8,000,000/, 
sterling;  but  it  refers  to  the  portion  to  which  Mr.  Fergusson's  system 
would  be  affixed. 
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Mr.  Fergufton  gives  us  now  a  very  simple  idea  of  his  system,  by  say 
that  it  is  merely  so  many  tiers  of  ramparts  added  on  the  top  of  a  Frenc 
or  a  Prussian  system.  In  order  to  convert  the  fortifications  of  Paris,  there- 
fore, into  a  fortification  on  Mr.  Fergusson's  system,  several  extra  tiers  of  ram- 
parts would  have  to  be  placed  behind  the  present  ones,  and  the  ditch,  which 
is  now  22  feet  deep,  would  have  to  be  made  40  feet  deeper,  and  as  much 
broader  as  would  be  necessary  for  obtaining  the  extra  quantity  of  earth 
required  to  form  the  ramparts.  Instead  of  cheapening  the  fortifications 
of  Paris,  this  arrangement  would  clearly  add  to  their  cost  just  the  amount 
which  would  be  required  to  give  the  extra  depth  for  the  ditch  and  the 
extra  mass  for  the  ramparts  that  Mr.  Fergusson  considered  to  be  desirable. 

If  600  square  yards  of  section  were  thus  added  over  a  length  of  18  miles 
of  ramparts,  upwards  of  two  and  one-third  millions  sterling  extra  would 
be  required,  at  English  prices  for  ordinary  ramparts,  to  .be  expended  on 
earthwork  alone. 

This  amount  might  be  reduced  at  French  prices,  but  would  be  in- 
creased by  the  extra  height  to  which  the  earth  would  have  to  be  lifted ;  it 
would  be  still  further  increased  if  a  proportion  of  casemates  were  employed 
on  each  rampart ;  and  it  would  be  very  much  increased  by  any  provisions 
that  were  made  for  roads  along  the  ramparts,  for  ramps,  bomb-proof  com* 
munications  from  one  rampart  to  another,  traverses,  platforms,  magaaines, 
and  embrasures.  I  shall,  at  all  events,  be  giving  a  very  moderate  estimate, 
in  stating  roughly  that  the  cost  of  the  enceinte  would  have  been  more 
than  doubled,  if  the  system  which  Mr.  Fergusson  has  advocated  had  been 
employed  in  the  construction  of  the  works. 

As  a  contrast  to  this  I  may  quote  Mr.  Fergusson's  calculation  of  the 
total  expense  of  his  system,  compared  with  others,  at  page  60  of  his 
"Essay:"  "Such  revetments  therefore  as  J  have  been  proposing  ought 
not  in  ordinary  circumstances  to  cost  more  than  20,000/.  per  front,  an 
additional  expense  arising  entirely  from  the  absence  of  wet  ditches  without 
any  corresponding  advantage.  If  we  add  these  sums  to  those  found  at 
page  40,  it  will  appear  that  a  complete  form  of  fortification  Bhould  never 
cost  more  than  from  30,000/.  (10,000  +  20,000)  to  46,000/.  (15,000  + 
30,000/.)  per  front,  which  is  about  half  the  usual  expense  according  to 
other  systems." 

But  if  these  multiplied  tiers  of  ramparts  could  not  be  practically  employed 
in  past  times,  in  the  fortresses  that  were  then  in  use,  how  much  less  can 
they  be  made  use  of  in  future  ?  Mr.  Fergusson  says  truly  that  a  radius 
of  5  miles,  taken  as  the  range  of  modern  guns,  represents  a  circumference 
of  30  miles,  for  the  size  of  a  fortress  in  which  immunity  from  the  effects  of 
shot  and  shell  is  to  be  provided;  and  there  can  be  no  doubt  that  the 
fortifications  of  the  future  must  be  extended  over  far  larger  areas  than  it 
has  hitherto  been  found  necessary  to  occupy. 

I  have  alresdy  given  an  idea  of  the  expense  of  applying  these  tiers  of  ram- 
parts and  these  deep  ditches  to  a  large  circumference,  by  showing  how  largely 
the  cost  of  the  enceinte  of  Paris  would  be  increased,  if  its  ditch  were  deep- 
ened, and  if  several  tiers  of  ramparts  were  added  to  those  which  it  has  at 
present ;  and  I  would  now  ask  you  to  consider  for  a  moment  the  question  of 
manning  and  arming  works  of  this  description.  In  the  first  place,  a  minimum 
defensive  armament  of  upwards  of  1,000  guns  is  required  for  the  security 
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of  a  position  covering  this  extent  of  ground,  and  an  army  always  on  duty 
to  render  it  safe  against  assault.  Then,  again,  considerable  forces  must  be 
securely  lodged  at  intervals  along  its  whole  length,  in  order  that  the  enemy 
may  be  vigorously  opposed,  and  may  find  a  strong  force  before  him  in  a 
proper  state  of  preparation  wherever  he  may  make  an  attack.  The  sice  of 
the  garrisons  and  the  magnitude  of  the  resources  thus  demanded,  the  neces- 
sity for  having  posts  of  security  at  intervals  along  lines  of  this  extent,  and 
considerations  of  economy  in  their  occupation,  all  point  to  the  conclusion 
that  it  will  be  desirable  to  fortify  them  by  means  of  detached  forts,  rather 
than  by  continuous  lines ;  and  it  will  be  thus  seen,  that,  instead  of  the 
tendency  being  to  multiply  lines  of  ramparts  in  future  works,  it  will  be,  on 
the  contrary,  to  employ  single  lines  of  ramparts  at  intervals ;  and  there 
can  be  no  doubt  that  abundant  occupation  will  be  afforded  in  these  latter 
to  any  garrison  that  can  be  permanently  allotted  for  their  defence.  Such 
detached  forts  are  already  springing  up  in  this  country,  and  an  important 
question  with  regard  to  them  is  as  to  the  best  mode  *of  connecting  them 
together,  when  such  connection  is  required,  so  as  to  prevent  an  enemy  from 
passing  between  them.  With  regard  to  this  point,  1  may  observe,  that  I 
do  not  know  of  any  better  method  than  by  placing  a  self-defensible,  conti- 
nuous, counterscarp  (or  sunken  wall  with  its  back  to  the  enemy)  at  a 
convenient  distance  in  front  of  them.  This  would  afford  a  sufficient 
obstacle  for  security  against  sudden  attack,  would  be  indestructible  by  the 
besieger,  except  by  mining  operations,  would  afford  good  covered  commu- 
nication from  one  end  of  a  line  to  the  other,  and  would  be  the  cheapest 
continuous  obstacle  that  could  be  provided  in  proportion  to  its  efficiency. 
It  would  also  afford  protection  to  any  temporary  works  thrown  up  behind 
it,  when  the  defenders  of  the  position  could  be  increased  in  numbers,  and 
when  such  works  could  be  profitably  employed  in  addition  to  the  perma- 
nent ones. 

I  may  now  leave  the  questions  of  quantities  of  artillery  and  tiers  of 
ramparts,  to  proceed  to  the  consideration  of  the  construction  and  the 
passage  of  Mr.  Fergusson's  very  large  ditches. 

These  ditches  are  a  strong  point  with  him ;  and  the  wet  ditches  particu- 
larly so.  He  considers,  however,  that  neither  the  wet  nor  the  dry  ditches 
can  be  passed  by  the  besieger  under  any  circumstances. 

In  his  application  of  wet  ditches  Mr.  Fergusson  follows  the  example  of 
the  earlier  Dutch  engineers,  who  were  in  the  habit,  down  to  the  seventeenth 
century,  and  to  the  time  of  Coehorn,  of  constructing  their  fortresses  of 
simple  mounds  of  earth,  disposed  in  suitable  forms,  and  surrounded,  as 
they  could  be  so  conveniently,  with  the  water  which  filled  up  their  ditches. 
These  fortresses,  we  are  told,  at  first  made  defences  of  great  obstinacy, 
particularly  in  the  War  of  Independence ;  and  they  were  therefore  generally 
approved  until  they  were  attacked  by  Louis  XIV.  They  were  then 
reduced  (particularly  in  the  year  1672)  one  after  another,  without  great 
difficulty ;  and  the  Dutch  found  to  their  cost  that  they  could  not  place  the 
same  dependence  on  them  for  the  future. 

The  Baron  de  Coehorn  was  therefore  selected  to  improve  these  Dutch 
fortresses,  and  he  has  earned  a  great  name  for  himself  by  the  way  in  which 
he  performed  the  task.  He  found  out  that  there  was  an  element  of  weak- 
ness in  wet  ditches  when  they  were  used  alone,  and  without  revetments ; 
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and  one  of  the  greatest  improvements  that  he  Is  said  to  have  effected  was 
the  combination  which  he  introduced  of  wet  and  dry  ditches. 

Mr.  Ferguason,  however,  returns  to  the  practice  of  the  early  Dutch 
engineers,  and  prefers  wet  ditches  without  revetments  as  the  best  obstacles 
that  he  can  interpose  between  his  ramparts  and  their  besiegers ;  and  in  con- 
sidering this  part  of  his  system,  I  cannot  do  better  than  take  the  example 
which  he  has  given  us  as  being  the  "  one  by  which  its  merits  may  be  best 
tested/'  (p.  37,  "Peril  of  Portsmouth")  namely,  the  lines  by  which  he 
proposes  to  defend  Portsmouth  on  the  Gosport  side. 

These  lines  are  three  miles  long.  They  consist  of  a  ditch  of  that  length, 
(p.  38, "  Peril  of  Portsmouth ,")  nowhere  less  than  200  feet  wide,  or  having 
less  than  15  feet  of  water ;  and  there  are  behind  this  ditch  a  fausse-braie,  and 
three  other  tiers  of  ramparts,  forming  a  mass  of  earthwork  400  feet  wide 
and  48  feet  high.  The  lowest  of  these  ramparts  is  bent  forward  into  the  form 
of  a  bastionet  at  every  600  yards,  in  order  to  afford  flank  defence.  Mr.  Fer- 
gusson  considers  that  it  would,  be  a  needless  waste  of  means  to  bend  forward 
more  than  one  line,  as  the  real  defence  must  always  depend  upon  direct  fire, 
which  would  be  abundantly  supplied  by  the  ramparts  in  rear ;  and  he  observes 
that  an  additional  rampart  could  be  added  to  these  if  necessary,  and  should  be 
in  smaller  works,  as  he  has  shown  in  his  Essay.  There  is  a  covered  way 
beyond  the  ditch,  sunk  to  a  depth  of  10  or  15  feet  below  the  surface,  and  in  a 
curvilinear  form,  to  secure  it  from  enfilade,  though  I  may  observe,  that  it 
could  not  be  so  deep  if  the  water  was  as  high  as  it  is  shown  to  be  in  Mr.  Fer- 
gusson's  profile,  because  it  would  in  that  case  be  inundated  with  water  from 
the  ditch  behind  it. 

This  is  the  simple  outline  of  the  work,  and  Mr.  KergusHon  states  his  mode 
of  defence  in  principle  to  be  this.  There  are  1 2  miles  of  ramparts,  and  3,000 
guns  could  be  mounted  on  them,  while  the  enemy  could  only  place  800  in  one 
long  line  against  them;  though  in  practice  he  believes,  that,  besides  100  guns 
and  1,000  men  in  his  bastionets,  3,000  men  and  from  150  to  250  guns  would 
be  sufficient  to  hold  such  ramparts  "against  any  army  or  any  artillery  that 
was  ever  brought  into  the  field."  (P.  42,  «  Peril  of  Portsmouth:1) 

Mr.  Fergusson  discusses  the  different  modes  of  attack  that  might  be 
directed  against  this  line  of  works  with  a  better  appreciation  of  the  capabilities 
of  the  defenders  than  of  the  resources  of  the  assailants,  and  he  allows  con* 
siderable  latitude  to  the  former  in  doing  so.  Out  of  these  150  or  250  guns 
they  are  always  (p.  43)  to  have  twice,  thrice,  or  four  times  the  number  that 
the  enemy  can  bring  against  them  at  any  point.  They  are  to  be  ready  to 
oppose  him,  if  necessary,  with  200  guns  and  100  mortars  (p.  45) ;  and  the 
besieger  (idem)  is  to  find  anywhere  "in  front  of  him  100  or  200  guns, 
securely  ensconced  between  earthen  parapets,  and  ready  to  open  on  him  at  a 
moment's  warning."  But  I  will  read  the  whole  of  Mr.  Fergusson's  climax  as 
to  the  impossibility  of  passing  this  ditch.  (P.  45,  "Peril  of  Portsmouth:1) 
"  Perhaps  an  officer  unaccustomed  to  this  mode  of  defence  will  realize  it  better 
if  he  will  fancy  himself  ensconced  with  his  troops  in  Kensington  Palace  and 
ordered  to  march  across  the  Serpentine  towards  London.  Even  supposing 
there  are  no  defenders  or  guns  on  the  opposite  side,  it  is  no  easy  matter  to  get 
troops  with  their  arms,  ammunition,  and  clothes  across  a  deep  piece  of  water 
2400  or  300  feet  wide.  He  must  have  boats,  pontoons,  or  be  allowed  to  build 
a  bridge.     When  it  comes  to  this  he  must  fancy  the  bridges  at  either  end 
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converted  into  batteries  of  10  guns  each,  sweeping  the  whole  with  a  heavy 
cross  fire;  and  in  front  of  him  100  or  200  guns,  securely  ensconced  behind 
earthen  parapets,  and  ready  to  open  on  him  at  a  moment's  warning.  What 
would  he  do  then  ?  Let  some  one  explain  the  next  manoeuvre,  for  1  cannot  J  " 

I  cannot  of  course  admit  that  3,000  men,  of  whom  1,000  only  could  be  on 
duty  at  one  time,  and  who,  by  the  bye,  are  to  be  dispersed  (p.  44,  "  Peril  of 
Portsmouth")  over  350  acres  of  surface  (eight  men  and  a  half  to  the  acre), 
when  the  enemy  tries  to  shell  them,  can  possibly  defend  these  ramparts  in  the 
way  suggested.  It  would  take  a  far  larger  number  to  perform  the  different 
duties  that  would  be  required  of  them  if  the  ramparts  were  fully  armed, 
and  if  everything  were  kept  in  readiness  ;  but  it  would  be  out  of  the 
question  with  1,000  men  to  move  about  over  these  lines  with  a  couple  of 
hundred  guns,  and  perhaps  100  mortars  also,  cutting  embrasures,  laying 
platforms,  and  making  all  the  necessary  preparations,  at  any  required  point 
according  as  an  enemy  directed  his  attacks. 

Against  such  lines,  so  manned,  armed,  and  defended,  a  besieger  would 
have  less  difficulty  than  usual  in  advancing  by  trench  work,  because  a  gar- 
rison of  this  size  would  have  more  to  do  than  they  could  possibly  accom- 
plish, and  there  would  be  fewer  men  than  usual  to  spare  for  opposing  him; 
but  this  is  not  the  main  point  to  which  I  would  direct  your  attention,  because 
it  is  not  that  on  which  Mr.  Fergusson  places  most  reliance.  He  does  not 
himself  attach  so  much  importance  to  the  advance  of  the  treuches ;  but  he  rs 
confident  that  the  besiegers,  even  when  they  reached  the  edge  of  his  ditch, 
would  find  it  utterly  impossible  to  pass  it,  on  account  of  the  quantity  of  direct 
artillery  fire  that  he  would  concentrate  upon  them,  and  of  the  difficulty  of 
crossing  water  so  wide  and  so  deep  by  any  known  means  under  such  an 
accumulation  of  fire. 

I  will  not  attempt  to  enter  here  into  any  details  regarding  the  various 
methods  which  have  been  employed  for  crossing  wet  ditches,  but  I  will 
point  out  the  weakness  of  this  particular  ditch,  and  the  way  in  which  it  may 
be  dealt  with. 

It  so  happens  that  the  average  elevation  of  the  ground  on  which  these 
lines  are  to  be  constructed  is  upwards  of  80  feet  above  low-water  mark,  and 
that  the  bottom  of  Mr.  Fergusson's  ditch,  which  is  twenty  feet  below  the 
surface  of  the  ground,  is  consequently  more  than  10  feet  above  low  water. 
Mr.  Fergusson  does  not  say  how  he  would  fill  this  ditch  with  water,  or  how 
he  would  retain  the  water  in  it ;  but  our  gallant  Allies,  if  they  were  to 
encounter  it  in  the  course  of  any  little  incursion  that  they  might  be  making 
in  force  in  the  neighbourhood,  would  speedily  show  him  how  it  could  be 
emptied.  They  have  a  special  and  appropriate  term  for  the  operation  that 
would  apply  in  this  instance,  which  goes  by  the  name  of  "  saignte"  They 
would  either  make  openings  into  it  from  any  porous  soil  that  might  be  con- 
veniently situated  in  its  neighbourhood,  or  else  they  would  make  a  canal 
and  allow  the  water  to  run  out  into  the  sea.  Either  of  these  operations 
being  performed— -and  they  would  not  be  difficult  of  execution— the  force 
of  gravity  would  do  the  rest.  The  water  would  disappear,  and  the  ditch 
would  be  at  the  service  of  the  besiegers.  None  of  the  guns  of  the  defenders 
could  see  into  it  except  those  in  the  bastionets ;  and  they  could  not  be 
worked  if  the  besiegers  took  the  precaution  to  enfilade  them  at  the  proper 
moment  from  the  crest  of  the  glacis  or  from  a  greater  distance. 
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But  Mr.  Fergusson  has  a  novel  and  very  erroneous  idea  as  to  the  best 
mode  of  defending  this  ditch.  He  says  (at  p.  46, « Peril  ofPorUmouth"), 
"  The  use  of  these  projections  (the  bastionets)  is  to  defend  the  place  before 
the  regular  attack  is  organised;  once  that  is  done,  it  would  be  perhaps  as 
well  to  withdraw  the  guns  and  arm  the  fausse-braie  with  them,  and  trust 
to  the  more  effectual  direct  fire  for  defence."  I  will  add  one  word  upon 
this  subject,  because  it  trenches  upon  a  question  of  main  principle  of  great 
importance.  We  have  only  to  look  for  the  result  of  such  a  proceeding  in 
order  to  perceive  the  mistake  that  be  has  made. 

The  bastionets  employed  by  Mr,  Fergusson  are,  as  I  have  before 
explained,  600  yards  apart,  and  are  calculated  for  20  guns,  10  firing  in  one 
direction  and  10  in  die  other  along  his  ditch,  though  be  only  places  10 
guns  in  each  of  them.  But  this  latter  number  of  guns  would  afford  a 
sufficient  flanking  fire  for  the  security  of  the  ditch,  provided  their  fire  could 
not  be  silenced.  So  long  as  the  water  remained  in  the  ditch,  and  so  long 
as  these  guns  could  play  over  its  surface,  the  passage  of  it  would  be  an 
exceedingly  difficult  operation  after  the  besieger  arrived  at  the  edge  of 
the  ditch,  without  any  direct  fire  being  employed  in  its  defence.  But  if 
these  guns  are  removed  from  the  bastionets,  or  are  liable  to  be  silenced, 
as  at  present,  by  the  besiegers  looking  down  upon  their  terrepleins,  the 
ditch  becomes  at  once  a  less  formidable  obstacle.  The  100  guns  from  the 
bastionets  would  be  almost  lost  in  a  fausse-braie  three  miles  long.  There 
would  be  only  one  in  every  50  yards,  and  they  would  be  almost  useless 
in  this  position,  instead  of  affording  a  powerful  flanking  fire,  as  they 
would  if  they  were  properly  protected  in  the  bastionets.  But  more  than 
this,  when  these  guns  are  in  the  fausse  braie,  even  supposing  that  they 
were  all  collected  into  one  front,  or  one  space  between  two  bastionets, 
and  that  all  the  ramparts  to  the  rear  were  fully  occupied  with  guns, 
then  not  one  of  all  these  guns  could  see  the  bottom  of  the  ditch  when 
it  was  dry,  and  they  could  not  any  of  them  defend  that  part  of  the 
ditch  which  lies  close  under  the  parapets,  and  between  the  embrasures, 
even  when  the  ditch  was  full  of  water.  The  removal  of  these  guns 
from  the  bastionets  would  deprive  the  ditch  of  the  most  economical  and 
most  effectual  defence  which  it  could  have;  and  this  defence  would  be 
most  required  just  at  the  time  when  Mr.  Fergusson  proposes  to  take  them 
away— namely,  when  the  besieger  has  approached  towards  the  edge  of 
the  ditch,  and  is  in  the  best  position  for  taking  his  measures  for  crossing  it. 

For  these  reasons  it  will  be  evident,  that  Mr.  Fergusson's  proposal  for 
securing  his  ditch  by  means  of  the  direct  fire  that  he  considers  to  be  most 
effectual  for  the  purpose,  is  founded  on  a  wrong  principle,  and  that  flank 
defence,  at  all  times  required,  is  most  wanted  when  he  would  dispense 
with  it. 

But  when  the  water  has  been  drawn  off  from  the  ditch,  in  the  manner 
above  referred  to,  there  remains  what  is  tantamount  to  a  breach  three  miles 
long  in  his  works,  and  this  flanking  fire  would  be  the  only  means  by  which  it 
could  be  defended,  if  the  guns  were  properly  protected.  As  I  have  shown, 
however,  they  could  be  easily  silenced,  eitner  by  enfilade  or  vertical  fire, 
if  they  were  placed,  as  Mr.  Fergusson  proposes,  on  open  bastionets. 

I  will  not  go  into  the  question  as  to  how  the  ditch  should  be  passed 
if  the  flanks  or  bastionets  were  retained  for  use,  and  if  they  were  properly 
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protected  from  the  fire  of  the  besiegers,  because  that  is  a  question  which 
appertains  to  the  ordinary  principles  of  fortification.  I  think  I  have  demon- 
strated, that  the  wet  ditch  by  which  Mr.  Fergusson  desires  that  his  system 
should  be  judged,  is  not  so  difficult  to  cross  as  he  believes  it  to  be, 
or  as  it  may  appear  to  be  at  first  sight,  and  that  it  ought  not  to  be  de- 
fended in  the  way  in  which  he  would  defend  it;  and  I  am  glad  to  bring 
forward  this,  also,  as  a  good  illustration  of  the  difficulties  that  are  con- 
nected with  the  employment  of  wet  ditches  without  masonry  revetments. 
Mr.  Fergusson  has  in  his  works  laid  great  stress  upon  wet  ditches  as  a 
means  of  defence ;  and  in  his  Lecture  of  last  year  he  stated  that  they  were 
by  "  far  the  best "  ditches  that  could  be  employed  (p.  6),  and  that  they 
must  now  be  "  far  wider  and  deeper  than  any  yet  executed."  I  would, 
therefore,  say  a  word  or  two  further  on  the  subject  of  them  in  this  place. 

When  of  moderate  dimensions,  they  are  undoubtedly  the  cheapest 
obstacle,  in  particular  situations,  that  the  engineer  can  employ  for  the  de- 
fence of  his  works ;  but  they  can  seldom  be  conveniently  made  use  of  so 
as  to  be  very  effective ;  and  they  are  always,  in  some  respects,  disadvan- 
tageous to  the  garrison.  A  dry  ditch  facilitates  the  communications  of  the 
garrison,  and  is  at  the  same  time  an  obstacle  to  its  enemies.  A  wet 
ditch  is  an  obstacle  to  both.  When  very  broad  it  is  still  more  so,  and 
when  both  very  broad  and  very  deep  it  loses  its  advantage  of  cheapness 
altogether.  Besides  this,  it  impedes  the  action  of  an  obstinate  defence,  pre- 
vents the  commander  of  a  garrison  from  employing  his  men  so  safely,  or 
so  conveniently,  in  advanced  rifle  pits,  or  in  any  temporary  works  thrown 
up  in  advance  of  the  place,  and  renders  any  sentries  or  parties  retained 
on  the  further  side  of  the  ditch  more  liable  to  be  cut  off  in  the  dark.  It 
is  well  known  that  the  best  form  of  ditch  is  that  which  can  be  made  wet  or 
dry  at  pleasure, — that  can  be  constructed  and  employed  in  all  respects  as  a 
dry  ditch,  with  revetments  and  good  flank  defences,  and  that  can  be  inun- 
dated at  pleasure  by  the  garrison,  when  circumstances  render  such  a  pro- 
ceeding necessary.  But  when  a  ditch  has  to  be  filled  with  water  from 
sources  that  can  be  diverted  or  destroyed,  when  the  water  contained  in  it 
can  be  drained  away,  or  drawn  off  through  another  channel,  or  when  the 
batardeaux  which  keep  it  up  to  its  proper  level  can  be  ruined,  then  it 
only  imparts  to  the  garrison  that  trust  in  it  a  false  feeling  of  security. 
I  may  add,  however,  that  the  arguments  which  I  have  used,  though  fatal 
to  the  employment  of  the  long  wet  ditch  proposed  for  these  lines  by  Mr. 
Fergusson,  would  not  apply  in  the  same  way  to  the  case  of  small  wet 
ditches  surrounding  detached  forts  on  the  same  lines.  The  long  ditch 
obstructs  the  communications  of  the  whole  line:  the  short  ditches  would 
not  interfere  with  them.  The  long  ditch  might  be  drained  by  one  opera- 
tion :  the  others  would  require  several  operations,  one  for  each  ditch ;  and 
the  advance  of  the  enemy  towards  them  would  have  to  be  opposed  on 
small  fronts. 

The  cases  are  not  frequent,  however,  in  which  a  wet  ditch  without  revet- 
ments can  be  depended  upon,  in  providing  against  a  chance  of  prolonged 
siege  operations ;  and  it  is  in  most  cases  desirable  that  some  further  means 
of  security  should  be  employed.  I  believe,  myself,  that  it  will  not  be 
necessary,  or  desirable,  in  the  generality  of  cases,  to  combine  an  escarp,  or 
an  escarp  and  a  counterscarp  together,  with  a  wet  ditch,  which  has  been 
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hitherto  supposed  to  be  the  alternative,  but  that  it  will  be  more  advan- 
tageous to  use  a  hollow  counterscarp  only,  on  the  further  side  of  it,— as  an 
additional  security  against  assault ;  as  a  safe  retreat  from  the  front,  and  a 
secure  footing  beyond  it  for  the  garrison ;  and  as  an  obstacle  which  cannot 
be  destroyed  by  the  fire  of  the  enemy. 

I  would  next  point  out  in  a  few  words,  as  I  have  promised  to  do,  how 
that  the  enormous  dry  ditch  proposed  to  be  used  by  Mr.  Fergusson,  is  in 
reality  not  so  formidable  as  he  would  have  us  to  suppose.  I  have  shown 
already  that  he  could  never  in  practice  possess  or  employ  anything  like 
the  vast  means  to  which  he  refers  in  his  works.  But  I  would  now  add, 
that  even  if  he  had  a  superior  force  of  artillery,  which  could  not  be  si- 
lenced, upon  works  of  this  description,  and  even  if  the  besieger,  arriving 
with  his  trenches  to  within  80  or  100  yards  of  the  place,  could  not  proceed 
further,  or,  rather,  if  he  could  not,  which  is  the  position  which  Mr.  Fer- 
gusson takes  up,  establish  a  battery  upon  the  edge  of  the  ditch, — there 
would  still  be  no  very  serious  difficulty  in  the  way  of  his  breaching  the 
escarp,  and  forcing  an  entrance  into  the  works. 

The  prescribed  course,  in  all  cases  of  this  description,  is  to  make  what  is 
calleda  descent  into  the  ditch,  which  merely  means  an  underground  gallery, 
constructed  at  a  proper  slope,  leading  from  the  surface  of  the  ground  to  the 
bottom  of  the  ditch.  Of  course,  the  deeper  the  ditch,  the  longer  must  be 
the  gallery,  in  order  to  maintain  the  requisite  inclination  in  the  descent. 
Any  number  of  galleries  may  be  constructed  in  the  same  time  as  one  gallery ; 
and  I  need  hardly  add  that  the  miners  in  the  gallery  are  safe  from  the  fire 
of  the  place.  A  great  gallery,  as  it  is  called,  may  be  constructed  in  average 
soil  at  the  rate  of  about  a  foot  per  hour,  or,  say,  in  ten  or  twelve  days  for 
80  yards ;  and,  at  the  end  of  that  time,  the  besieger  is  at  the  bottom  of  Mr. 
Fergusson's  ditch.  Once  there,  he  can  enlarge  the  openings  leading  into 
the  ditch,  place  guns  in  the  galleries  in  positions  of  security,  and  destroy  the 
masonry  revetments,  both  of  the  curtains  and  the  flanks,  at  his  leisure.  In 
fact,  the  revetments  would  be  entirely  at  his  mercy,  and  not  a  single  gun  out 
of  any  number  that  there  might  be  on  the  ramparts  above,  would  be  able  to 
interfere  with  him.  I  need  not  follow  the  besieger  further,  as  I  have  shown 
how  that  might  be  accomplished  without  difficulty  which  Mr.  Fergusson 
has  put  forward  as  an  impossibility ;  but  I  will  state  that  there  is  even  a 
precedent  for  this  course  in  the  operations  of  Vauban.  When  this  engineer 
employed  a  miner  against  the  escarps  of  the  fortresses  which  he  attacked,  as 
he  was  in  the  habit  of  doing,  before  the  operation  of  breaching  by  batteries 
placed  on  the  edge  of  the  counterscarp  came  into  use, — he  first  made  an  open- 
ing in  the  escarp  for  the  reception  of  his  miner,  by  means  of  a  gun  brought 
down  into  the  gallery  for  the  purpose. 

A  good  system  of  countermines,  properly  defended,  will,  however,  delay 
the  besieger  in  passing  the  last  80  yards  before  he  comes  to  the  ditch,  more 
effectually  than  all  the  guns  that  can  be  directed  against  him  from  the  ram- 
parts of  a  fortress.  These  latter  will  not  prevent  his  working  underground, 
but  the  countermines  of  the  garrison  will  always  prevent  him  from  working 
above  ground,  until  they  have  been  destroyed.  It  has  been  estimated  that 
the  besieger  would  be  occupied  for  forty  days,  or  two  months,  in  approaching 
tlfe  ditch  from  this  distance,  if  proper  steps  were  taken  to  prevent  him  by 
this  means;  and  I  have  shown  that  only  ten  or  twelve  days  would  be  necessary 
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if  the  miners  of  the  besiegers  were  unonposed.  It  will,  therefore,  be  ten, 
that  a  defence  by  countermines  would  always  be  far  more  effectual  at  this 
stage  of  the  operations  than  *  defence  depending  solely  upon  direct  artillery 
fire;  and  it  may  be  even  said  that  in  cases  in  which  these  data  could  be 
assumed  to  be  correct,  a  defence  by  countermines  alone  would,  setting  aside 
the  question  of  defensive  fire,  be  four  times  as  effectual  at  this  period  of  a 
siege  as  one  maintained  by  the  offensive  fire  of  260,  500,  or  1000  guns,  if 
countermines  were  not  employed. 

These  considerations,  and  all  others  with  reference  to  the  best  and  meet 
economical  manner  in  which  countermines  may  be  employed,  have  a  very 
important  bearing  upon  the  question  of  fortifications  as  they  should  be  con- 
structed in  future,  because  the  difficulty  of  working  above  ground,  under  the 
fire  of  the  accurate  long-ranging  weapons  of  the  present  day,  which  will  be 
experienced  in  future  siege  operations,  will  certainly  lead  to  the  execution  of 
more  work  underground  than  has  heretofore  been  attempted. 

But  I  have  already  detained  you  for  too  long  a  time.  I  must  now  collect 
together  the  different  points  which  I  have  brought  forward,  and  bring  my 
remarks  to  a  brief  conclusion. 

In  the  first  place,  I  have  attempted  to  prove  to  you,  what  I  firmly  believe 
myself,  that  the  construction  and  employment  of  Mr.  Fergusson's  system 
would  really  be  impracticable,  for  three  reasons :— 1.  The  great  expense  of 
the  tiers  of  ramparts  themselves.  2.  The  great  expense  of  the  armament 
that  would  require  to  be  provided  for  them  if  they  were  to  be  made  use  of 
as  he  suggests.  3,  The  great  numbers  of  the  garrison  that  would  be 
wanted  to  man  them,  who  could  least  be  spared  in  such  numbers  from  the 
army  in  the  field  when  they  would  be  most  required  for  their  defence.  I 
have  shown  that  the  object  of  fortification,  which  is  to  enable  an  inferior 
force  to  resist  one  considerably  superior  to  it,  would  be  abandoned  if  the 
garrison  were  to  be  so  much  increased  in  numbers,  and  were  thus  to  be 
made  more  nearly  if  not  quite  equal  to  the  forces  by  which  they  might 
expect  to  be  attacked ;  as  well  as  that  a  garrison  so  increased  would  not 
require  such  formidable  or  such  expensive  works  for  its  defence.  I  have 
pointed  out  that  wet  ditches  cease  to  be  cheap  when  they  are  constructed 
on  so  grand  a  scale ;  that  they  are  not  so  formidable  or  so  desirable,  and 
that  they  cannot  so  frequently  be  applied  with  advantage  as  Mr.  Ferguseoo 
asserts ;  as  well  as  that  direct  fire  it)  not  the  most  effectual  method  that 
can  be  adopted  for  their  defence. 

I  have  demonstrated  that  the  progress  of  a  siege  is  not  so  much  de- 
pendent upon  the  issue  of  an  artillery  conflict  as  he  represents ;  but  that 
there  are  also  other  means  of  attack  to  be  taken  into  account, — that  the 
operations  of  miniug  in  the  later  stages  of  a  siege  are  unaffected  by  it,— that 
all  the  means  in  the  power  of  the  besieged  should  be  employed  to  stop  the 
advance  of  the  besieger  at  each  stage  of  his  operations,— that  a  garrUoa 
must  still  use  (<  the  flanking  fires,  the  mines,  the  sorties,  and  the  chicane,"  of 
which  Mr.  Fer^usson  speaks  in  so  disparaging  a  manner  (p.  163, "  .Saw"), 
instead  of  trusting  too  exclusively  to  the  power  of  direct  artillery  fire.  I  have 
pointed  out  a  simple  means  by  which,  even  if  the  Gosport  lines  were  con- 
structed and  defended  according  to  the  system  proposed,  this  ditch  and 
these  works,  so  impregnablo  in  Mr.  Fergusson's  eyes,  the  only  practical 
etample  he  ha*  given  ns  wi<\  that  by  which  the  merits  of  his  system  may 
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be  best  tested,— would  not  ofier  very  much  more  impediment  to  a  besieger 
than  they  would  to  their  garrison,  and  that  even  the  dry  ditch,  with  its 
walls  30  feet  below  the  ground,  could  be  reached  by  the  batteries  of  the 
besieger,  from  a  position  where  those  batteries  would  not  be  exposed  to 
the  1,000  guns  that  Mr.  Fergnsson  would  place  upon  his  ramparts.  In 
fine,  I  claim  to  have  shown  that  this  system  is  founded  upon  erroneous 
principles  of  defence;  that  it  could  not  in  practice  be  constructed:  that 
even  if  it  were  to  be  constructed  it  could  not  be  manned  or  armed ;  and 
that  it  would  not  after  all  be  so  formidable  as  it  is  represented  to  be. 

But  as  Mr.  Fergnsson  brings  this  system  forward  again  at  a  time 
when  vast  improvements  have  taken  place  in  the  weapons  of  war,  I  am 
obliged  to  point  out  in  addition,  that  it  proceeds  upon  principles  and  recom- 
mends alterations  just  the  opposite  to  those  which  appear  now  to  be  re- 
quired. Instead  of  employing  detached  walls  or  escarps,  80  feet  below  the 
surface,  and  no  counterscarps,  a*  shown  in  Mr.  Fergusson's  model  and 
his  first  profiles,  I  believe  that  we  must  now  cling  more  to  our  counter- 
scarps, and,  if  anything,  abandon  our  escarps.  Instead  of  adopting  circular, 
we  must  adhere  more  closely  to  rectilinear  forms,  as  we  can  by  their 
means  obtain  more  effective  flank  defence  with  a  given  number  of  guns,  and 
defend  a  greater  length  of  line  from  one  point.  Instead  of  placing  tiers  of 
ramparts  upon  continuous  lines,  we  must  extend  our  single  lines  of  ramparts, 
and  even  break  them  up  into  detached  forts,  with  intervals  between  them. 
Instead  of  an  increased  use  of  open  ramparts,  we  must  have  for  the  perma- 
nent parts  of  our  works  such  casemated  ones  as  are  required. 

The  question  of  earthworks,  as  advocated  by  himself,  versus  masonry,  as 
advocated  by  his  opponents,  which  Mr.  Fergusson  puts  constantly  forward 
in  his  lectures  and  publications,  is  not  the  real  question  at  issue.  Mr. 
Fergusson  employs  masonry  also  in  his  dry-ditch  works ;  and  the  great 
difference  between  his  system  and  the  French  systems  in  this  respect  is,  that 
he  first  sinks  his  masonry  30  feet  below  the  surface  of  the  ground,  and 
afterwards  partly  nullifies  the  advantage,  of  better  protection  for  the  escarp 
walls,  which  he  expects  to  obtain  from  this  arrangement,  by  increasing  the 
width  of  his  ditch.  By  the  manner  in  which  he  employs  his  earthwork, 
he  loses,  however,  to  some  extent  the  advantage  of  this  material  over 
masonry,  by  elevating  it,  and  exposing  his  parapets  to  more  easy  destruc- 
tion. It  will  be  desirable,  on  the  contrary,  in  future,  to  keep  the  ramparts 
and  parapets  as  low  as  possible,  whilst  placing  them  in  the  most  command- 
ing situations. 

I  think,  myself,  but  that  is  a  new  idea,  and  one  which  I  should  be  glad 
to  hear  discussed,  that  we  may4,  looking  to  the  tendency  of  future  operations, 
find  it  advantageous  to  dispense  with  escarps  altogether,  even  in  the  case  of 
dry  ditches,  and  to  adopt  profiles  constructed  on  the  principles  shown  in  the 
accompanying  diagram. 

They  are  designed  upon  the  assumption  that  flat  slopes  of  earth  are 
those  which  will  be  the  least  exposed  to  destruction  from  the  shells  of  rifled 
guns  ;  that  casemates  must  be  very  extensively  employed  both  for  guns  and 
troops ;  that  counterscarps  will  be  the  cheapest  forms  of  revetment  that  can 
be  efficiently  employed,  besides  being  those  which  the  besieger  would  have 
the  greatest  difficulty  in  destroying ;  that  they  should  be  combined  with  the 
use  of  countermines,  which  will  be  required  in  any  case  in  connection  with 
future  works,  which  would  enable  the  garrison  to  oppose  in  the  best  manner 
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the  advance  of  the  enemy's  miner  towards  them,  and  give  them  the  oppor- 
tunity of  maintaining  a  prolonged  contest  with  him  in  any  attempt  he  might 
make  to  destroy  them. 

I  will  now  leave  my  case  in  the  hands  of  the  meeting.  I  have  not  been 
able,  in  studying  Mr.  Fergusson's  principles,  to  find  much  in  which  to 
agree  with  him,  as  will  have  been  plainly  observed ;  but  I  nevertheless  feel 
that  he  has  been  of  great  service  to  us  all.  He  has  pointed  oat  the 
necessity  that  exists  for  fortifying  our  arsenals  and  dockyards,  and  Ports- 
mouth in  particular,  with  a  strength  of  expression,  and  a  felicity  of 
illustration,  that  has  been  of  great  value.  He  has  stimulated  us  to  reflect 
upon  and  to  discuss  the  principles  of  a  science  which  is  of  high  importance, 
and  in  which  new  interest  is  awakened,  by  the  performances  of  modern 
weapons,  and  by  the  condition  of  the  political  atmosphere,  the  appearance 
of  which  betokens  a  coming  storm  of  no  ordinary  magnitude.  His  works, 
though  full,  as  I  think,  of  erroneous  principles,  are  still  eminently  sug- 
gestive ;  and  I  have  myself  taken  advantage  of  one  remark  that  he  has 
made  in  his  "Essay"  in  a  way  which  I  am  happy  to  acknowledge.  He  ha* 
pointed  out  that  the  weak  point  of  a  Haxo  casemate  is  the  brickwork  of  the 
arch  above  it,  and  has  proposed  to  strengthen  this  part  by  additional 
brickwork.  I  have  suggested,  as  1  think,  a  more  effectual  mode  of 
doing  so,  by  placing  in  front  of  it,  in  a  slanting  position,  a  slab  of  thick 
iron  ;*  and  this  will,  probably,  be  a  good  method  of  forming  a  parapet  of  the 
least  destructible  character,  to  oppose  to  the  fire  of  a  besieger  in  all 
future  works. 

I  am  glad  to  find  that  Mr.  Fergusson  has  been  wisely  employed  on  a  Go- 
vernment Commission  for  the  consideration  of  the  question  of  national 
defence,  as  I  think  that  all  opinions  should  be  represented  in  such  a  com- 
mission ;  and  I  am  sure  that  it  must  have  been  a  source  of  great  gratification 
to  him  to  meet  with  such  an  interesting  and  valuable  opportunity  of  studying 
his  favourite  subject. 


Major  Jervois. — I  do  not  wish  to  prolong  this  discussion,  but,  having 
been  lately  associated  with  Mr.  Fergusson  on  the  commission  for  national 
defences,  of  which  he  was  a  member,  and  of  which  I  had  the  honor  to  be 
secretary,  I  wish  to  bear  my  humble  testimony,  and  I  think  every  member 
of  the  commission  would  also  bear  his  testimony,  to  the  value  of  Mr. 
Fergusson*8  presence  upon  that  commission.  It  is  true  it  was  not  the 
business  of  the  commission  to  consider  the  details  of  fortifications ;  still  the 
suggestions  of  Mr.  Fergusson  on  this  subject  generally  were  I  think  of 
great  value.  I  do  not  mean  to  say  that  everybody  agreed  with  them,  and 
I  have  before  expressed  my  dissent  from  the  principles  of  Mr.  Fergusson's 
system ;  at  the  same  time  I  think  it  showed  wisdom  on  the  part  of  the 
Government  to  enlist  his  services ;  and,  if  the  House  of  Commons  and 
the  country  at  large  agree  to  the  proposals  which  have  been  made  by  the 
commission,  I  do  not  hesitate  to  say  that  it  will  in  no  inconsiderable  degree 
be  due  to  the  presence  of  Mr.  Fergusson  upon  that  commission. 

Mr.  Fergusson. — I  am  very  unwilling  to  rise  and  say  much  upon  the 
subject  at  present,  particularly  because  this  discussion — though  I  hope  it 

*  Vide  diagram. 
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is  no  longer  so— has  very  much  been  considered  hitherto  as  a  dispute  or 
quarrel  between  myself  and  the  Royal  Engineers. 

Captain  Tyler. — No;  no. 

Mr.  Fergusson. — That  I  hope  is  entirely  done  away  with  now ;  at 
least,  if  any  feeling  of  that  sort  exist  it  is  not  on  my  part  I  have  lately, 
as  Major  Jervois  says,  been  very  much  mixed  up  with  the  Engineers,  and 
I  have  been  met  with  the  utmost  courtesy;  and  I  hope  this  discussion, 
if  it  does  continue,  will  not  be  considered  a  personal  question  any  longer, 
but  purely  a  scientific  one. 

With  regard  to  the  remarks  of  Captain  Tyler,  the  great  point  I  wish 
to  remark  upon  is  that  his  criticisms  principally  apply  to  what  I  put  forward 
in  1850.  The  model  before  you  was  made  in  1849  and  1850,  for  the 
Great  Exhibition  of  1851 ;  and  the  a  Perils  of  Portsmouth  "  was  published 
in  1852.  Since  that  time  a  complete  revolution  has  taken  place  in  artillery, 
consequently  a  complete  revolution  must  take  place  in  defence ;  whatever 
was  good  in  1850  cannot  be  good  in  I860;  and  if  that  model  was  a  good 
system  of  fortification  in  1850,  it  must  be  a  bad  one  now.  Either  I  must 
be  gifted  with  the  spirit  of  prophecy,  or  I  must  have  proposed  a  scheme 
so  large  and  strange  in  1850,  that  it  would  have  been  a  thing  to  laugh  at 
then.  That  model  was  made  to  resist  the  only  mode  of  attack  which  was 
then  known,  the  firing  round  shot  from  guns  vertically.  The  firing  shells 
horizontally  was  not  then  known,  1  believe.  Paixhan  had  talked  of  it,  but  it 
was  not  used  on  land.  Percussion  shells  were  not  known,  and  Armstrong's 
guns  were  not  heard  of.  The  whole  system  of  gunnery  has  been  revo- 
lutionised. If  I  was  to  propose  a  system  now,  it  would  not  be  that  model 
or  the  Lines  of  Portsmouth;  it  would  be  entirely  a  new  system,  a  new 
project  altogether.  I  do  not  wish  to  put  forward  that  model  as  what  I 
propose  now ;  quite  the  contrary.  I  should  modify  that  to  an  extent  that 
would  make  it  quite  a  different  thing.  I  believe  the  details  of  that  are 
entirely  wrong  now,  and  I  entirely  repudiate  them. 

But  there  are  the  principles  on  which  that  system  was  based ;  the  great 
principle  Captain  Tyler  has  remarked  upon  is  the  separation  of  the  offen- 
sive part  of  fortifications  from  the  defensive  part.  That  appeared  to  me 
the  great  improvement  that  could  be  made.  The  defect  in  the  bastion  and 
the  German  system  is  that  they  use  the  same  guns  to  flank  the  ditches  that 
they  use  to  defend  the  fort  against  distant  attacks,  and  in  placing  their 
guns  for  flanking  purposes  they  allow  these  guns  themselves  to  be  flanked. 
The  great  principle  was  to  separate  the  offensive  from  the  defensive.  If  I 
may  be  allowed  to  compare  great  things  with  small,  I  believe  it  may  be 
classed  very  much  with  the  improvement  that  Watt  made  in  the  steam- 
engine.  When  he  took  the  steam-engine  in  hand  he  found  the  cylinder 
employed  both  for  propelling  the  piston  and  condensing  the  steam,  and  the 
consequence  was  a  loss  of  steam  which  was  enormous.  He  suggested  one 
vessel  to  propel  the  piston  up  and  down  and  another  vessel  to  condense  the 
steam,  and  by  separating  the  two  operations  he  made  the  present  steam- 
engines.  The  suggestions  which  I  offered,  and  really  the  whole  principle 
upon  which  my  system  is  based,  is  that  it  does  separate  the  offensive  from 
the  defensive ;  you  place  your  defensive  guns  in  security  as  far  as  possible, 
make  them  take  no  part  in  offensive  operations,  but  reserve  them  till  the 
last  moment.     That  I  believe  is  a  principle  which  the  Germans  are  using, 
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whloh  I  believe  is  Used  in  this  country.  It  is  becoming  every  day  more 
and  more  the  principle  of  fortification,  and  I  have  very  little  doubt  that  it 
will  one  day  become  a  very  important  principle  in  fortification. 

That  is  so  far  as  I  know  the  principal  part  of  my  system, 

Then  Captain  Tyler  has  said  something  about  the  superiority  of  fire. 
That  superiority  of  fire  is  now  a  new  question  altogether  since  the  intention 
of  the  Armstrong  and  the  Whitworth  guns.  It  is  a  question  I  am  sot 
prepared  to  go  into,  because  it  would  require  diagrams.  For  the  Whitworth 
guns  that  model  is  inapplicable.  I  admit  that  and  give  it  up*  To  use  the 
Armstrong  guns  for  flanking  positions,  where  they  can  be  flanked,  is  to 
throw  them  away  entirely.  They  are  guns  that  must  be  placed  in  face  of 
the  enemy,  and  that  can  only  be  done  by  separating  the  offensive  from  the 
defensive  part,  and  by  the  adoption  of  some  means  by  which  these  gnat 
can  be  placed  to  face  the  enemy,  otherwise  they  am  of  no  use  in  the  fori 

The  number  of  the  garrison  was  also  a  point  upon  which  Captain  Tfet 
dwelt  a  great  deal.  That  it  is  a  point  on  which  I  think  he  is  mistaken.  I 
think  he  calculates  the  number  of  men  from  the  bastion  system,  which 
requires  action  on  the  ditch,  and  a  thousand  other  things,  which  if  I  am  at 
all  correct  in  my  views  are  not  required  here.  The  garrison  are  not  re- 
quited in  the  ditch,  the  defence  being  mere  artillery.  I  think  there  is  a 
miscalculation  in  that.  I  do  not  see  how  he  makes  out  that  40  men  per 
gun  could  be  required  in  a  fort  like  that.  However,  I  am  entirely  mis- 
taken In  my  principle  if  he  is  right.  Then  with  regard  to  the  expense 
(which  he  made  a  great  point  of  also)  of  earthwork  as  compared  with 
masonry  I  can  only  say  that  I  am  extremely  astonished.  I  can  only  say 
that  I  am  prepared  to  take  every  book  that  has  been  published  in  Germany, 
France,  and  England,  I  am  prepared  to  take  the  returns  of  the  Belgian 
commission  for  the  fortifications  of  the  frontier,  I  am  prepared  to  take  the 
cost  of  the  fortifications  of  Paris.  All  these  details  have  been  published, 
and  relative  proportion  of  masonry  and  earthwork  for  ramparts  is  as  nearly 
as  possible  the  proportions  which  I  have  stated ;  whether  you  take  the  ma- 
sonry at  15*.  or  20**,  and  the  earthwork  at  2s.  or  8*.,  the  relative  propor- 
tion I  believe  has  been  published.  Works  I  have  had  access  to  are  the 
same ;  I  may  also  say  that  I  was  a  good  deal  at  the  Crystal  Palace,  where 
there  was  an  enormous  quantity  of  earthwork.  I  have  had  a  good  deal  to 
do  with  contractors,  and  I  know  nothing  to  induce  me  to  change  my  views, 
except  to  a  moderate  degree,  as  to  the  relative  proportions  of  these  two 
classes  of  work.  I  may  be  wrong,  but  Captain  Tyler's  view  is  certainly 
not  the  experience  I  have  learned  from  any  thing  I  have  come  in  contact 
with  of  late  years. 

I  do  not  know  that  it  is  worth  my  occupying  your  time ;  the  system  which 
is  there  presented,  and  the  book  I  published  on  "  The  Peril  of  Portsmouth," 
I  withdraw  them.  I  admit  that  now  a  revolution  has  taken  place  in  artil- 
lery they  are  inapplicable.  It  is  only  the  principles  which  can  be  relied  on, 
and  I  do  not  think  the  principles  have  been  Upset  by  anything  that  has  been 
said  this  evening.  I  do  not  think  the  system  of  counterscarp  is  a  good 
one ;  for  this  reason,  that  if  artillery  fire  becomes  less  and  less  effective,  and 
underground  work  is  more  used,  a  defence  by  counterscarp  appears  to  me 
to  be  of  less  value,  because  the  counterscarp  being  once  destroyed  by 
mines,  it  is  the  close  of  the  defence  which  is  destroyed,  and  if  that  is  done 
the  whole  thing  falls.     Therefore  I  think  something  other  than  a  counter- 
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scarp  defence  is  necessary  if  underground  work  is  to  be  the  mode  employed. 
But  in  the  system  which  I  propose  I  do  not  ai  all  exclude  the  use  of  mines. 
On  the  contrary,  there  is  the  greatest  possible  facility  for  mines,  where 
there  is  no  masonry  to  stop  them.  I  do  not  know  any  instance  of  a  siege 
where  guns  have  been  brought  down  by  a  gallery  to  the  ditch,  and  where 
they  have  been  used  against  the  untouched  revetment  as  thoroughly 
flanked,  nay,  more  thoroughly  flanked  than  any  bastion  system  ever  was. 
Because,  if  you  look  to  my  model,  you  will  see  there  is  not  a  portion  of  the 
ditch  where  the  besieged  have  not  the  power  of  bringing  from  ten  to  twenty 
guns  to  bear  upon  it.  Till  the  revetment  is  destroyed  I  do  not  see  how  any 
guns  are  to  be  established  at  the  bottom  of  the  ditch.  I  am  perfectly  cer- 
tain that  it  has  not  been  done  at  any  siege  in  modem  times,  even  after  the 
flanks  have  been  destroyed ;  therefore  I  do  not  see,  while  the  flanks  have 
not  been  destroyed  and  the  revetment  is  still  entire,  how  it  can  be  done. 

If  the  discussion  is  to  be  renewed,  I  think  it  ought  to  be  renewed  upon  a 
proposal  of  mine  suited  to  the' present  state  of  artillery.  If  I  bring  for- 
ward any  such  plan,  I  shall  be  most  happy  to  hear  what  is  to  be  said  against 
it ;  but  a  discussion  upon  a  thing  that  is  a  matter  of  antiquity  would  lead 
to  no  useful  result. 

Sir  C.  Paslet.— When  I  first  became  acquainted  with  Mr.  Fergusson  I 
was  very  much  pleased  with  him  indeed.  I  found  that  he  had  studied 
every  system  of  fortification  almost  that  had  been  heard  of,  with  some  few 
exceptions.  Perhaps  he  forgets  Bordwine,  Professor  of  Fortification  at 
Addiscombe,  who  proposed  a  circular  system  in  this  country.  I  thought  it 
a  very  remarkable  thing,  that  a  civilian  should  study  fortification  so  much, 
and  I  gave  him  my  opinion  upon  his  works.  He  felt  obliged  to  me,  and  I 
was  to  have  taken  his  model,  and  put  it  into  the  model  room  of  the  Royal 
Engineer  establishment  at  Chatham ;  but  when  he  published  his  "  Peril 
of  Portsmouth,"  I  thought  little  of  it,  considering  it  addressed  to  the 
popular  feeling  of  the  day.  That  introduced  him  into  notice,  and  when 
he  first  appeared  in  this  room  to  defend  his  system  of  fortification,  I 
stated  as  my  opinion  that  it  was  very  *weak  indeed,  because  whatever 
number  of  guns  he  might  be  able  to  mount  on  successive  tiers  of  made 
earth,  on  any  portion  of  his  circular  outline,  I  could  meet  by  an  equal 
number  in  the  same  frontage  in  sunken  batteries,  one  behind  the  other, 
of  which  the  solid  earth,  that  could  not  be  destroyed,  would  be  the 
groundwork.  I  would  only  have  merlons  with  embrasures  to  oppose  his 
guns  by  a  direct  fire,  and  mortar  batteries,  half  buried  in  the  ground, 
the  platfbrms  of  which  could  not  be  seen  into.  I  said  that  the  only 
strength  of  his  system  was  in  the  bastionary  part,  which  he  reprobated ; 
for  my  opinion  is,  in  spite  of  all  that  has  been  said  either  by  him  or  by 
Captain  Tyler,  that  the  bastionary  system  is  the  best,  and  that  neither 
Armstrong  guns  nor  Whitworth  guns,  nor  any  guns,  will  alter  the  general 
principle,  or  do  away  with  the  advantages  of  that  system.  I  shall  not 
attack  Mr.  Fergusson's  system  now  that  he  has  given  it  up,  and  since  he 
is  of  opinion,  that  these  new  inventions  will  make  an  entire  change  in  the 
art  of  fortification.  Although  it  has  been  the  fashion  to  run  down  the 
bastionary  system,  I  repeat  that  I  consider  it  the  best ;  that  all  its  defects 
may  be  remedied,  and  that  no  guns  will  alter  the  art  of  fortification.  There 
must  always  be  straight  lines  and  flanking  defences.  I  do  not  agree  that 
a  high  counterscarp  revetment  is  the  best  protection  against  an  assault*     I 
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think,  as  there  is  always  an  interior  line  of  works,  that  the  principal 
defences  ought  to  he  inside,  and  not  outside  of  the  main  ditch. 

Mr.  Fergusson.— I  think  you  said  that  I  ignored  Bordwine.  If  yon 
refer  to  my  works  you  will  find  that  I  mention  Bordwine  with  the  greatest 
possible  praise,  as  being  the  person  whose  system  I  took  up  first,  in  the 
hopes  of  rendering  it  perfect,  but  afterwards  I  was  obliged  to  abandon  it  at 
a  certain  point. 

Sir  C.  Pas  ley. — I  beg  to  retract  what  I  said,  then ;  my  memory  is  not 
▼ery  good. 

Captain  Tyler. — Mr.  Fergusson  began  by  saying  that  there  had  been 
a  quarrel  between  us  about  his  system  of  fortification.  I  can  only  say,  as 
far  as  I  am  concerned,  that  I  have  never  had  any  personal  feeling  against 
Mr.  Fergusson,  and  that  any  idea  of  a  quarrel  has  never  entered  my  mind 
at  all. 

With  regard  to  the  horizontal  shell  firing,  which  Mr.  Fergusson  pots 
forward  as  new  for  destroying  parapets,  I  may  observe  that  it  is  by  no  means 
so.  I  have  put  up  here  some  diagrams  taken  from  Bousmard's  work  on 
fortification,  in  which  is  shown  the  method  that  he  proposed  for  destroying 
an  earthen  counter-guard.  His  proposal  was,  to  blow  away  the  earth  by 
degrees,  by  means  of  shells  fired  horizontally.  He  gives  a  number  of  dia- 
grams, but  I  have  only  taken  three  of  them.  He  works  into  the  parapet  in 
this  way  by  degrees,  and  the  last  diagram  shows  the  parapet  completely 
knocked  away.  That  is  the  method  that  has  been  adopted  for  reducing 
ramparts  of  earth  as  well  as  parapets.  There  is  thus  nothing  new  in  the 
system  of  using  shells  for  destroying  parapets,  although  rifled  ordnance  wfll 
in  some  cases  enable  parapets  to  be  blown  away  with  greater  ease. 

The  principle  of  separating  the  offensive  from  the  defensive,  which  Mr. 
Fergusson  puts  forward  as  being  the  main  principle  of  his  fortification,  b 
one  that  the  Germans  have  adopted  in  all  their  recent  constructions.  These 
are  almost  entirely  flanked  by  guns  placed  in  the  ditches  that  cannot  be 
used  offensively,  and  they  carry  out  that  principle  in  all  its  integrity. 
There  is  no  doubt  that  it  is  a  very  important  principle,  and  one  which  may 
come  into  play  very  much  in  future.  Whether  it  will  become  universal  in 
its  application  I  very  much  doubt,  because  we  may  find  out  means  for 
making  parapets  comparatively  indestructible,  and  in  that  case  we  should 
not  require  to  employ  it.  By  applying  iron  in  a  slanting  direction— but 
these  things  must  all  be  tried  by  experiment — to  the  vulnerable  portions  of 
Haxo  casemates,  and  by  using  flat  slopes  of  earth  instead  of  escarps,  I  think 
we  can  make  our  ramparts  and  parapets  almost  indestructible,  and  can  em- 
ploy our  defensive  fire  for  offensive  purposes  also ;  and  if  we  can  use  oar 
bomb-proof  buildings  at  the  same  time  for  barracks  and  for  casemated  bat- 
teries, we  shall  then  save  expense. 

When  Mr.  Fergusson  says  that  we  ought  not  to  discuss  this  system  of 
his  because  he  repudiates  it,  I  have  no  desire  to  say  anything  further 
against  it.  But  I  would  remind  him,  that  last  year  he  brought  forward  the 
system  again,  in  consequence  of  the  invention  of  rifled  ordnance ;  and  that 
the  reason  he  then  gave  for  again  bringing  it  forward  was  the  same  that  he 
now  advances  for  wishing  to  withdraw  it,  namely,  that  rifled  ordnance  had 
come  into  play. 

Mr.  Fergusson. — Was  coming  into  play,  I  said.  It  was  then  an  ex- 
periment ;  it  is  now  a  fact. 
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Tuesday,  March  6th,  1860. 
Colonel  the  Honourable  JAMES  LINDSAY,  M.P.  in  the  Chair. 


HOW  OUGHT  VOLUNTEER  RIFLE  CORPS  TO  BE 
ACCOUTRED? 

By  Capt.  J.  M.  CARTER,  Adjutant  Royal  Monmouthshire  Militia. 

In  answering  the  question,  How  ought  Volunteer  Rifle  Corps  to  be 
accoutred?  I  am  afraid  that  some  of  you  will  think  I  am  expecting  too 
much  from  the  Volunteer  Force.  Should  this  opinion  be  entertained  by 
any,  I  feel  sure  a  little  just  consideration  will  dissipate  it. 

It  is  to  the  period  of  actual  invasion  that  the  practical  Rifle  Volunteer 
will  look,  and  for  it  he  will  strive  to  prepare.  Whether  it  be  the  colour 
or  design  of  his  dress,  or  the  amount  and  sort  of  drill  he  should  practice, 
or  the  accoutrements  he  should  procure,  he  will  readily  aJlmit  that  every- 
thing should  be  governed  by  this  consideration,  What  will  render  me 
most  efficient  when  my  services  shall  be  required  by  my  country? 

Evidently  there  has  been  a  growing  tendency  to  require  something  more 
from  Rifle  Volunteer  Corps  than  was  at  first  contemplated.  In  May,  1859, 
we  were  told  by  a  War  Office  document  that  "it  should  not  be  attempted, 
as  regards  Rifle  Volunteers,  to  drill  or  organise  them  as  soldiers  expected 
to  take  their  place  in  line,  which  would  require  time  for  instruction  that 
could  ill  be  spared ;  but  it  should  be  rather  sought  to  give  each  individual 
Volunteer  a  thorough  knowledge  of  the  use  of  his  weapon,  and  so  to 
qualify  the  force  to  act  efficiently  as  an  auxiliary  to  the  regular  Army 
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and  Militia,  the  only  character  to  which  it  should  aspire."  Now  the  sort 
of  impression  that  I  received  at  the  period  in  question  amounted  to  about 
this,  that  Rifle  Volunteers  were  to  make  themselves  accomplished  shots 
by  some  royal  road. 

But,  although  Rifle  Volunteers  were  not  to  aspire  to  take  their  place  in 
line  with  others  of  Her  Majesty's  Forces,  they  were  nevertheless  to  aspire 
to  act  as  Riflemen  or  Sharpshooters  in  the  field,  or,  in  other  words,  as  I 
understand  those  expressions,  as  Light  Infantry  Troops,  whose  duties  are 
the  most  difficult  as  well  as  the  most  important,  and  which  consequently 
require  the  best-drilled  soldiers  to  perform.  In  the  present  Field  Exercise 
book  you  will  find  this  fact  very  clearly  stated.  It  says,  "  The  duties  of 
troops  employed  as  Light  Infantry  in  the  field  are  both  varied  and  im- 
portant; to  them  the  safeguard  of  the  camp  is  usually  entrusted,  and  by 
them  the  cantonments  of  the  army  are  protected  from  the  sudden  or 
unexpected  approach  of  the  enemy.  When  the  army  is  in  motion,  the 
Light  Infantry  reconnoitre  the  country  in  its  front,  feel  for  the  enemy,  or 
clear  the  way  for  the  columns  when  advancing,  and  protect  them  from 
being  too  closely  pressed  upon  or  harassed  when  retreating;  they  conceal 
and  cover  the  movements  and  manoeuvres  of  the  line,  watch  the  motions 
of  the  enemy,  and  ascertain  the  nature  of  the  ground  and  country  in 
advance  of  the  main  body;  upon  their  efficiency  the  General  often  ?ery 
much  depends  for  the  necessary  information  to  enable  him  to  regulate 
and  direct  his  columns." 

Though  these  remarks  were  intended  to  apply  to  a  more  lengthened  and 
a  more  systematic  warfare  than  is  likely  to  occur  on  the  shores  of  Great 
Britain,  still  the  necessity  of  well  drilled  soldiers  would  not  be  the  less 
required  for  Light  Infantry  movements  whenever  an  enemy  invades  our 
land.  Besides,  to  repel  effectively  the  landing  of  an  enemy,  it  would 
seem  more  probable  that  it  would  be  desirable  to  concentrate  troops  at 
certain  points  rather  than  disperse  them,  and  to  take  up  positions  in 
battalion,  rather  than  as  Light  Infantry. 

The  very  independent  action  which  the  document  referred  to  seemi  to 
recommend  as  the  sole  object  of  Rifle  Volunteers,  was  soon,  to  use  a  mili- 
tary expression,  undermined,  for  in  the  following  July  it  was  recom- 
mended in  another  document  from  the  War  Office  that  "  the  uniform  and 
equipments  of  all  the  corps  ....  should  be  as  far  as  possible  similar . .  *  • 
within  the  same  county,  in  order  to  enable  the  Government  at  any  time  to 
form  the  corps  into  battalions" 

Again,  in  August  1859,  "  Mr.  Secretary  Herbert  desires  to  impress 
upon  the  Officers  of  the  Artillery  and  Rifle  Volunteer  Force  the  import- 
ance of  qualifying  themselves,  as  completely  as  they  are  able  to  do,  for  the 
adequate  discharge  of  their  military  duties.  In  order  to  assist  their  effort* 
in  this  direction,  he  has  made  an  arrangement  with  His  Royal  Highness 
the  General  Commanding  in  Chief,  for  temporarily  attaching  such  officer? 
as  may  desire  instruction  to  Battalions  of  the  Regular  and  Militia  Artillery, 
and  to  regiments  of  the  Line  and  Embodied  Militia  Infantry." 

These  memoranda  evidently,  to  my  mind,  indicate  that  it  is  thought 
necessary  Rifle  Volunteer  Corps  should  know  something  more  than  bow 
to  act  as  independent  Riflemen  or  Sharpshooters,  for  independent  tbey 
certainly  would  have  to  be  if  they  were  unable  to  perform  all  those  duties 
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in  the  field  which  a  general  or  other  officer,  tinder  whom  they  would  on 
actual  service  be  placed,  would  require. 

The  Rifle  Volunteer  Corps  have  been  raised  under  the  provisions  of 
44  Geo.  III.  c.  54.  The  Yeomanry  and  Volunteers  are  therein  classed 
together.  Every  one  who  has  seen  the  inspection  of  a  Yeomanry  regiment 
must  know  that  they  are  as  completely  equipped  as  any  regiment  of 
Cavalry  in  Her  Majesty's  Forces,  and  that  they  perform  the  chief  cavalry 
evolutions.  The  number  of  days  in  the  year  that  Yeomanry  regiments 
are  drilled  is  12,  the  number  required  from  the  Volunteer  Force  is  24. 
Why  then  should  Rifle  Volunteers  not  aspire  to  take  their  position  in  line? 
The  amount  of  instruction  necessary  to  their  doing  so  need  not  be  unrea- 
sonable. Let  them  but  make  themselves  masters  of  the  company  drill, 
they  will  then  (if  the  officers  take  advantage  of  Mr.  Sidney  Herbert's  offer 
to  attach  themselves  for  a  while  to  Regiments  of  the  Line,  or  embodied 
Militia  Infantry),  be  equal  to  the  performance  of  any  duties  in  battalion,  as 
also  in  brigade,  because,  as  the  Drill-book  says,  "  The  evolutions  of  a 
battalion  are  effected  by  a  combination  of  the  minor  movements  of  squad 
and  company  drill.  The  rules  for  the  positions  and  movements  of  officers, 
non-commissioned  officers,  and  privates,  are  applicable,  with  very  few 
exceptions,  to  all  the  movements  of  a  company,  when  in  the  battalion," 
and  "  A  battalion  may  be  considered  to  hold  in  a  brigade  or  line  the 
relative  situation  of  a  company  in  a  battalion." 

The  Act  of  Parliament  to  which  I  have  referred  evidently  contemplates 
nothing  short  of  what  I  have  here  taken  the  freedom  to  suggest.  In  the 
5th  section  it  says,  "  No  person  shall  be  deemed,  construed,  or  taken  to 
be  an  effective  member  of  any  corps  of  Yeomanry  or  Volunteers,  or  shall 
be  returned  or  certified  as  such  by  any  commanding  officer  under  this  Act, 
or  be  entitled  to  any  exemption  under  any  of  the  provisions  thereof,  who 
shall  not  have  duly  attended,  properly  armed  and  accoutred,  and  mounted 
if  Cavalry,  at  the  muster  or  exercise  of  the  corps  to  which  he  belongs,  if 
Cavalry  four  days,  if  Infantry  eight  days  at  the  least,  in  the  course  of  the 
four  months  next  preceding  each  Return  made  under  this  Act ;  unless  he 
shall  have  been  absent  with  leave,  &c." 

And  in  the  22d  section  it  is  further  enacted, "  That  in  all  cases  of  actual 
invasion,  or  appearance  of  any  enemy  in  force  on  the  coast  of  Great 
Britain,  or  of  rebellion  or  of  insurrection  arising  or  existing  within  the 
same,  or  the  appearance  of  any  enemy  in  force  on  the  coast,  or  during  any 
invasion,  ail  corps  of  Yeomanry  and  Volunteers  shall,  whenever  they  shall 
be  summoned  by  the  lieutenants  .  •  .  or  upon  the  making  of  any 
general  signals  of  alarm,  forthwith  assemble  within  their  respective  dis- 
tricts, and  ehall  be  liable  to  march  according  to  the  terms  and  conditions  of 
their  respective  services." 

Without  quoting  other  parts  of  the  Act  which  bear  upon  readiness  and 
efficiency,  it  is  obvious  that  it  contemplates  the  utmost  reasonable  prepara- 
tion for  immediate  action.  Though  men  cannot  make  themselves  masters 
of  a  science  without  much  practice,  it  would  be  consequently  unreasonable 
to  expect  from  the  Rifle  Volunteers  equal  proficiency  with  the  Line  and 
embodied  Militia  who  are  always  at  the  study;  but  respecting  equipment, 
no  valid  reason  that  I  can  see  can  be  given  why  all  should  not  be  on  the 
like  footing.     In  the  War  Office  Memorandum  of  18  July,  1859, 1  find  it 
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stated,  "  Accoutrements  will  consist  of  waist-belt  of  black  or  brown 
leather,  sliding  frog  for  bayonet,  ball-bag  containing  cap-pocket  and 
twenty-round  pouch."  Subsequently  a  Committee  of  Volunteer  Officers 
recommended  a  pouch  to  contain  thirty  rounds  of  ammunition  and  ball- 
bag  to  slide  on  the  waist-belt  to  contain  ten  rounds  of  ammunition,  in  all 
forty  rounds.  You  see  the  Rifle  Volunteers  have  themselves  doubled  the 
number  of  rounds  suggested  in  the  War  Office  Memorandum,  and  I  feel 
sure  they  would  not  have  hesitated  to  have  trebled  it,  could  the  same  have 
been  conveniently  carried. 

In  bringing  the  subject  of  accoutrements  specially  before  the  Officers  of 
Rifle  Volunteer  Corps  and  Companies  I  regret  that,  with  respect  to  the 
pouch,  I  am  somewhat  late,  but  I  could  not  have  been  sooner.  During 
the  winter,  I  was  at  Hythe  for  a  course  of  musketry  instruction,  and  at 
that  period  there  was  not  a  moment  I  could  find  to  bring  this  subject 
before  the  establishment  there,  which  I  wished  to  do  to  get  an  opinion 
as  to  the  merits  of  the  accoutrements  I  had  designed,  and  which  it  was 
my  desire  to  obtain  before  making  them  public.  As  soon  as  the  course 
was  over,  I  delivered  a  lecture  to  the  Officers  and  Non- Commissioned 
Officers  of  that  establishment,  the  subject  being,  lt  How  ought  an 
Infantry  Soldier  to  be  accoutred  ?"  and  which  question  I  answered  by 
shewing  the  accoutrements  which  I  have  brought  here  to-day  for  your 
inspection. 

The  very  favourable  reception  they  met  with  there  was  the  means  of 
my  interview  with  the  Adjutant  General,  being  to  me  one,  I  may  confess, 
of  pride,  for  I  had  the  gratification  of  being  accompanied  to  the  Horse 
Guards  by  General  Hay  himself.  A  few  days  after  this  I  went  before 
His  Royal  Highness  the  Duke  of  Cambridge,  and  on  last  Thursday  week 
before  Mr.  Sidney  Herbert,  all  of  whom  spoke  in  terms  of  approval  of  the 
accoutrements  I  submitted.  I  expect  that  100  sets  will  be  soon  ordered 
for  trial  in  Line  Regiments.  You  will  see,  therefore,  I  could  not  have 
brought  the  subject  earlier  before  you. 

Allow  me  now  to  make  a  few  general  remarks  upon  the  equipment  of 
a  rifleman.  I  limit  the  word  "  accoutrements  "  to  knapsack,  pouch  and 
belts,  and  canteen,  or  mess-tin  as  it  is  sometimes  called,  as,  beyond  these, 
I  am  not  prepared  to  speak.  After  which  I  purpose  to  shew  you  the 
practical  answer  I  have  to  give  to  the  important  question  "  How  ought 
riflemen  to  be  accoutred?" 

I  would  beg,  however,  in  the  first  place  to  remark,  that  I  cannot 
coincide  with  those  who  hold  the  opinion  that  knapsacks  and  pouches 
may  be  altogether,  or  even  partially,  got  rid  of.  Such  proposals  are 
captivating,  I  admit,  but  they  are  not  sound.  It  is  now  eighteen  years 
since  I  first  directed  my  attention  to  the  subject  of  accoutrements,  and,  as 
you  may  suppose,  I  have  studied  it  under  every  aspect.  I  believe, 
however,  that  those  who  advocate  the  getting  rid  of  them  have  become 
inimical  to  their  use  solely  on  account  of  their  inconvenient  structure  and 
erroneous  principle  of  suspension.  Could  they  have  seen  their  way  to  a 
knapsack  which  would  not  impede  the  free  action  of  the  soldier's  arms, 
and  in  no  way  inconvenient  except  as  regards  weight,  which  more  or  less 
it  is  impossible  to  avoid,  and  a  pouch  which  possessed  the  advantages  of 
easy  access  and  carriage,  one  would  never  have  heard,  I  feel  sure,  of  such 
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Utopian  suggestions  as  I  have  mentioned,  I  shall  not  detain  you,  there- 
fore, by  going  into  this  question. 

Most  of  you  are  aware  that  the  Infantry  soldier,  according  to  present 
Regulation,  has  two  pouches,  or  one  pouch  and  one  pocket.  The  pouch, 
which  is  worn  behind,  is  made  for  fifty  rounds,  and  the  pocket,  worn  on 
the  right  front  side,  for  ten  rounds  of  ammunition,  with  an  oil-bottle. 
This  second  pouch  the  brigade  of  Guards  has  not  adopted.  Its  convenience 
is  chiefly  limited  to  those  times  when  the  larger  pouch  cannot  well  be 
brought  to  the  front.  All  evidently  admit  that  the  most  convenient  place 
for  the  carriage  of  ammunition  is  behind  the  person.  What  is  wanted  is 
easy  access  to  it.  ' 

The  objections  to  a  front  pouch  may  perhaps  be  briefly  stated  to  be — 

1st.  All  excrescences  on  the  front  side  of  a  soldier  interfere  with  the 
proper  handling  of  the  rifle.  That  closeness  of  action  which  is  so  desirable, 
especially  in  the  ranks,  is  necessarily  prevented. 

2d.  It  is  an  additional  accoutrement. 

3d.  It  is  highly  objectionable  to  carry  any  weight  on  the  stomach. 

I  conceive  that  the  whole  weight  of  the  accoutrements  should  fall  as 
much  as  possible  on  the  shoulders,  and  equally.  No  one,  I  am  sure,  is  at 
all  likely  to  dispute  this,  The  only  question  is,  how  can  the  weight  be 
made  to  rest  there  ?  Until  lately,  I  believe,  nothing  heavier  than  a  sword 
has  been  carried  round  the  waist,  and  the  weight  of  that,  1  have  no  hesi- 
tation in  saying,  should  be  otherwise  disposed  of.  When  the  sword  cannot 
be  carried  in  the  hand,  its  weight  should  rest  upon  the  shoulder. 

From  these  and  other  considerations,  I  aimed  to  obtain  a  pouch  which 
has — 

1st.  Its  position  behind,  with  ready  access  to  the  ammunition.  Front 
pouch  consequently  not  required. 

2d.  Security  against  damp  air.  Freedom  from  dust  and  rust,  so  as  to 
avoid  the  necessity  of  cleaning  the  tin  inside. 

3d.  Places  for  a  bottle  of  oil,  a  cramp,  with  turnscrew,  worm,  and  picker, 
and  gun  rags. 

4th.  A  magazine  for  copper  caps. 

A  pouch  which  can  contain  so  much,  and  which  has  space  for  seventy-two 
rounds  of  service  ammunition,  you  must  not  expect  to  see  so  small  as 
the  one  now  worn  by  the  soldier;  but  as  it  is  placed  behind,  where  size 
is  comparatively  unimportant,  I  have  thought  it  right  not  to  sacrifice  the 
advantages  I  have  mentioned  to  appearance.  Notwithstanding,  however, 
viewing  the  soldier  as  he  stands  in  the  ranks,  the  appearance  of  my  pouch 
is  actually  smaller  than  the  one  previously  in  use,  for  it  is,  I  think,  an 
inch  and  a  half  shorter  horizontally. 

Belts  (Pouch). 

The  belts  of  the  pouch  are  so  planned  that  the  weight  now  carried  upon 
one  shoulder,  and  diagonally  across  the  chest,  I  have  distributed  over  both 
shoulders.  Although  I  have  a  strap  which  crosses  the  lower  part  of  the 
breast,  there  is  no  strain  upon  it.  It  is  merely  to  keep  the  belts  in  their 
place  when  the  knapsack  is  not  worn,  for  when  the  knapsack  is  upon 
the  back  it  can  be  removed. 
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The  necessity  of  disposing  of  the  weight  of  the  pouch  and  ammunition 
over -both  shoulders,  in  place  of  attempting  to  carry  them,  round  or 
partly  round  the  waist  and  on  one  shoulder,  must  be  apparent  to  you  when 
I  tell  you  that  the  weight  of  sixty  rounds  of  service  ammunition  alone  is 
5  lbs.  8Joz.  The  pouch  without  ammunition  in  it  may  be  comfortable 
enough  when  supported  round  the  waist;  but,  believe  me,  the  weight  say 
of  6  lbs.  thus  disposed  could  not  be  carried  by  the  strongest  man  without 
great  inconvenience,  even  for  a  short  time,  and  for  a  continuance  to  many 
soldiers  the  most  injurious  consequences  would  result. 

The  Belts  I  have  designed  have  these  advantages  also.  A  new  set  can 
be  fitted  to  a  man  without  any  difficulty,  and  the  pouch  can  be  put  on 
and  taken  off  as  easily  as  a  waistcoast. 

[The  Pouch  and  Belts  were  then  shown  and  put  on.] 

Knapsack. 

When  I  first  attempted  to  improve  the  mode  of  suspending  the  knap- 
sack (in  1842)  it  was  supported  by  means  of  two  straps,  which  encircled 
the  pack  a  few  inches  apart.  A  strap  was  attached  to  each,  to  pass  orer 
the  shoulder  and  under  the  arms,  terminating  in  a  hook  to  fasten  it  to  the 
lower  part  of  the  pack.  To  relieve  the  cutting  pressure  of  the  strap 
under  the  arms  caused  by  the  weight  of  the  pack)  a  breast  strap  wis 
employed,  but  which  when  tightened  became  so  oppressive  to  the  tanp 
that  it  was  obliged  to  be  discontinued.  The  present  principle  of  snspei* 
sion  diners  but  little  from  the  plan  just  mentioned ;  the  chief  difference 
consists  in  the  straps  which  pass  over  the  shoulders  taking  a  more  obliqw 
direction  by  passing  over  the  higher  part  of  the  shoulder  so  as  to  avoid  as 
much  as  possible  contact  with  the  arms.  I  have  myself  tried  several 
plans  to  obtain  this  grand  desideratum,  but  all  have  failed  except  the  one 
which  I  have  lately  had  the  honour  of  submitting  to  the  authorities}  and 
which  I  shall  presently  show  to  you. 

I  will  just  previously  explain  that  I  make  the  framework  of  the  knap- 
sack, which.  I  consider  under  any  circumstances  useful  for  easy  packing, 
subservient  for  most  important  uses.  I  do  not  make  use  of  it  only  to  give 
the  pack  a  neat  appearance,  but  to  help  its  easy  carriage.  . 

The  present  knapsack,  as  you  are  aware,  has  its  opening  upon  the  side 
which  presses  against  the  back,  whereby  the  more  that  is  placed  within 
the  pack  the  greater  does  its  convexity  on  that  side  become,  so  that  a  weB 
filled  pack  cannot  be  adjusted  to  the  back.  The  convexity  of  the  pack 
and  of  the  shoulder  blades  cause  the  pack  to  press  unduly  upon  the  small 
and  weak  part  of  the  back.  The  placing  of  a  forage  cap  or  such  like 
articles  upon  the  lower  part  of  the  pack,  to  throw  the  upper  part  close 
into  the  neck,  is  at  best  but  a  clumsy  and  withal  ineffectual  remedy.  The 
pack,  however,  since  there  is  no  weight  in  front  to  counterbalance  it, 
cannot  possibly  ride  without  the  discomfort  I  have  mentioned  unless  provi- 
sion is  made  for  its  proper  Jit.  This  I  have  effected  in  the  most  satisfactory 
manner,  and  it  is  this  adjustment,  in  connection  with  what  I  may  call  a 
prolongation  of  the  bottom  of  the  pack  to  the  front,  that  has  enabled  me 
to  give  the  great  advantage  of  freedom  to  the  arms. 

The  side  of  the  pack  that  presses  against  the  back  is  in  mine  nerer 
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interfered  with.  Whether  empty  or  full,  it  always  presents  the  same 
surface.  Mine  ns  opened  on  the  outside,  and  it  is  capable  of  carrying 
more  or  less  than  the  ordinary  kit  according  to  the  option  of  the  wearer, 
or  the  requirements  of  the  service. 

The  great-coat  I  place  under  cover.  This  is  a  boon  that  has  been  long 
wished  for,  but  has  never  been  satisfactorily  accomplished. 

The  canteen  I  prefer  is  of  oval  shape.  The  cover  forms  a  good  plate* 
By  means  of  a  handle  of  cylindrical  form  and  a  couple  of  straps  attached 
to  it,  a  dozen  dinners  can  be  carried  to  men  on  guard  by  one  man,  and 
with  greater  ease  than  he  can  now  carry  two.  This  handle  carries  the 
salt. 

[The  knapsack,  &c.  were  here  shown.] 

The  accoutrements  that  you  have  now  seen  are  those  which  I  can  con* 
fidently  recommend  to  all  riflemen.  Although  the  pouch  is  capable  of 
containing  a  greater  number  of  cartridges  than  any  which  has  been,  I 
believe,  ever  invented,  it  not  only  is  thereby,  and  from  the  easy  mode  of 
suspension,  the  most  efficient  for  actual  service,  but  it  is  also  the  most 
convenient  for  the  target  practice  ground,  when  ten  rounds  only  are  used 
at  one  time. 

And  as  Rifle  Volunteer  Corps  will  require  for  their  convenience  upon 
actual  service  a  knapsack,  it  is  highly  desirable  that  they  should  accustom 
themselves  to  wear  one.  The  muscles  which  are  brought  into  requisition 
for  its  support  will  be  strengthened  by  using,  and  the  pack  will,  by  occa- 
sional use,  be  thought  less  of  as  a  burden. 

The  Chairman,  in  thanking  Captain  Carter  for  his  Lecture,  said  that  he 
thought  the  accoutrements  which  had  been  described  before  the  meeting 
were  well  worthy  of  a  good  trial.  He  hoped  that  the  authorities  would 
order  500  sets,  or  at  least  100,  to  be  tried  at  Aldershott  or  elsewhere. 


EXPLANATIONS  OF  THE  PLATE. 
Pouch. 

Fig.  1  shews  the  construction  of  the  tin  of  the  pouch.  On  the  left  are 
compartments  for  a  bottle  of  oil  and  gun  rags.  On  the  right  is  a  magazine 
for  copper  caps.  On  the  top  of  the  larger  lid  is  a  place  for  the  cramp,  &c. 
The  angular  projection  forms  the  entrance  to  the  pouch  for  extracting  the 
cartridges  ;  when  not  in  use,  it  can  be  closed  up  ;  it  then  assumes  the 
position  shewn  by  the  dotted  lines,  the  cover  falls,  and  fig.  2  shews  its 
appearance  on  all  ordinary  occasions.  The  outer  covering  of  the  pouch  is 
leather,  and  brown  leather  is,  I  consider,  the  most  suitable  for  volunteer 
corps,  as  it  requires  no  cleaning. 

The  belts  (fig.  8)  carry  the  weight  of  the  pouch  on  both  shoulders 
equally.  A  strap  crosses  the  lower  part  of  the  chest  to  keep  the  belts  in 
their  place.  The  ordinary  waist-belt  for  carrying  the  bayonet  passes  over 
the  pouch-belts  behind  only.     The  position  of  the  pouch  being  exactly  in 
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the  centre  of  the  back,  and  the  whole  weight  divided  equally  on  the  shoulders, 
the  equilibrium  of  the  soldier  is  as  perfect  as  it  can  possibly  be,  so  that  do 
undue  muscular  exertion  has  to  be  used. 

By  means  of  two  straight  straps  (fig.  4) — the  two  are  identical — when 
the  Knapsack  is  worn,  the  pouch  can  be  entirely  supported  by  passing  the 
knapsack  straps  (see  fig.  7)  through  the  metal  loops  (fig.  4),  and  pasting 
the  lower  ends  of  the  straight  straps  through  the  buckles,  as  seen  in  fig.  & 
On  a  march,  therefore,  and  indeed,  on  any  occasion  when  the  knapsack  and 
pouch  are  not  to  be  separated,  no  other  belts  or  straps  need  be  in  front  of  the 
body,  except  the  knapsack  straps  and  waistbelt.  By  the  use  of  these  two 
straps  moreover  the  carriage  of  the  knapsack  is  actually  improved.  These 
straps  also  can  carry  the  knapsack  in  the  manner  that  knapsacks  are 
ordinarily  carried  by  attaching  the  circular  metal  loop  (fig.  4)  on  to  the 
screw  at  the  bottom  of  the  knapsack  (fig.  9). 

Knapsack, 

Fig.  5  represents  the  frame  of  the  knapsack,  and  which  I  consider  in* 
dispensable  for  proper  carriage  and  easy  packing.  Without  a  frame,  i 
kit,  when  compressed,  inclines  to  a  rounded  form,  which  is  fatal  to  proper 
carriage,  hence  the  necessity  of  a  frame  which  is  concave  on  the  side  that 
comes  in  contact  with  the  back  with  the  view  of  its  fitting  it.  It  become? 
then  a  part  as  it  were  of  the  person,  and  the  weight  of  the  pack  is  brought 
as  near  to  the  centre  of  gravity  of  the  wearer  as  it  is  possible  to  briaj 
it.  With  sides  moderately  deep,  the  kit  can  with  two  straps  (see  fig.  6) 
be  tightly  compressed  into  the  smallest  possible  space.  The  two  ir» 
bars  on  the  lower  side  of  the  frame  (see  figs.  8  and  9)  enable  ret 
to  give  entire  freedom  to  the  arms.  While  the  additional  weight  is 
trifling,  the  advantages  are  very  considerable,  indeed  it  may  be  ssklj 
affirmed,  that  the  pack,  as  shewn  in  fig.  7,  leaves  nothing  to  be  desired; 
and  it  can  now  be  said,  that  the  wearing  of  a  pack  is  not  only  not  * 
hindrance  to  one's  shooting  well,  but  is  actually  an  assistance. 

On  the  strap  which  passes  over  the  left  shoulder  is  a  metal  holder  fa 
carrying  the  rifle  at  "  the  slope,"  a  hook  being  attached  to  the  trigger 
guard  (see  figs.  7  and  10,  which  are  nearly  full  size).  The  hands,  as  well 
as  the  arms  are  consequently  free  when  so  desired. 
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Friday,  March  9th,  1860. 
Captain  E.  G.  FISHBOURNE,  R.N.  C.B.,  in  the  Chair. 


ON   MILITARY  PONTOONS,  WITH  SUGGESTIONS  FOR  THEIR 

IMPROVEMENT. 

By  Captain  Francis  Fowke,  Royal  Engineers. 

In  reading  this  paper,  it  is  not  my  intention  to  enter  into  any  lengthened 
history,  or  to  give  any  detailed  explanation,  of  the  principles  or  practice  of 
military  bridge-making  or  pontooning ;  but  rather  to  discuss  shortly  and  in 
a  practical  manner  the  merits  and  demerits  of  the  system  as  now  practised 
in  the  British  service ;  and,  as  it  is  but  unfruitful  labour  to  stop  at  merely 
pointing  out  defects,  I  propose  to  introduce  to  you  in  as  few  words  as 
possible  a  pontoon  which  I  conceive  is  capable  of  remedying  many,  if  not 
all,  of  the  defects  of  the  existing  system. 

For  the  benefit  of  non-military  hearers  I  may  be  perhaps  allowed  to  ex- 
plain that,  in  military  science,  a  pontoon,  as  understood  in  the  British 
service,  is  a  kind  of  boat,  constructed  for  the  particular  purpose  of  making 
such  temporary  bridges  as  may  be  necessary  for  military  operations  in  the 
field,  in  which  structures  it  takes  the  place  of  the  masonry  or  wooden 
piers  of  an  ordinary  bridge. 

In  building  a  pontoon  bridge,  the  piers  or  pontoons  are  placed  side  by 
side  in  the  direction  of  the  stream ;  and  the  arches  of  a  stone  bridge  are 
represented  by  beams,  (or,  as  they  are  technically  termed,  baulks,)  which 
are  laid  from  one  of  these  pontoons  to  the  next,  and  covered  with  trans- 
verse planking  (termed  chesses)  to  form  the  roadway. 

The  construction  of  the  pontoon  bridge,  as  far  as  regards  its  super- 
structure, or  bridging  from  pier  to  pier,  being  in  principle  almost  the  same 
in  every  instance,  need  not  be  much  enlarged  upon.  The  pontoon  itself 
has  however  undergone  many  changes,  and  it  is  more  particularly  of  this 
part  of  the  bridge  that  I  purpose  to  speak  to-day;  and  in  the  first  place  as 
to  the  requirements  to  be  fulfilled  in  the  construction  of  the  pontoon,  which 
is  to  serve  as  the  foundation  for  the  bridge. 

The  principal  requirements  of  a  pontoon  may  be  thus  enumerated. 

1st.  Buoyancy. — As  it  is  to  be  employed  to  support  the  passage  of  heavy 
bodies  of  artillery,  cavalry,  infantry,  stores,  &c,  it  must  have  sufficient 
buoyancy  to  carry  the  heaviest  weights  that  are  to  be  passed  over. 
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2nd.  Stability. — It  must  also  have  sufficient  stability  to  diminish  as  much 
as  possible  the  undulating  and  oscillating  motions  that  are  always  commu- 
nicated, in  a  greater  or  less  degree,  to  all  bridges  on  floating  supports, 
by  the  passage  over  them  of  moving  loads,  whether  of  carriages,  horses, 
or  men. 

3rd.  Portability. — As  the  pontoon  has  to  be  transported  along  with  the 
other  stores  of  the  army,  it  is  necessary  that  it  should  be  as  light  as  possible, 
and,  as  the  land  transport  is  often  likely  to  be  over  rough  country,  and 
as,  with  us  at  least,  it  is  happily  always  necessary  that  the  pontoons  shouH 
be  taken  to  the  scene  of  operations  on  board  ship,  it  is  desirable  that  their 
bulk,  and  especially  their  length,  should  be  reduced  to  within  the  smallest 
possible  limits. 

Thus,  buoyancy,  stability,  and  portability,  may  be  called  the  primarj 
qualifications,  which  it  is  necessary  that  all  pontoons  should  possess;  but, 
besides  these,  there  are  many  other  objects  to  be  arrived  at  in  devising  s 
perfect  pontoon,  such  as  the  quality  of  riding  easily  at  anchor,  being  easily 
and  quickly  repaired  in  the  field,  easily  bailed  out,  or  that  leaks  can  be 
easily  stopped  when  in  bridge ;  that  the  roadway  should  be  carried  at  a 
considerable  height  from  the  water;  that  the  pontoon  should  be  of  suffi- 
ciently durable  materials  to  stand  the  hard  work  and  ill-usage  that  it  is 
sure  to  have,  both  in  the  water  and  on  transport;  that  it  should  be  suffi- 
ciently sea-worthy  not  to  be  swamped  by  the  swell  caused  by  the  sirift 
current  of  a  river,  or  in  bad  weather;  and  that  it  should  be  sufficiently 
manageable  to  be  easily  taken  to  or  withdrawn  from  its  place  in  the  bridge. 

Before  examining  the  service-pattern  pontoon  of  our  army  by  these 
tests,  it  will  be  useful  to  see  what  has  been  done  up  to  the  present  time  by 
other  nations,  in  the  attempt  to  secure  for  their  respective  armies  the  best 
possible  equipment  in  this  most  important  particular;  and  it  is  all  the 
more  important  that  we  should  take  advantage  of  their  experience  on  this 
point  as,  from  the  fact  of  their  peculiar  geographical  positions,  the  conti- 
nental nations  are  more  practical  pontooners,  and  have  conducted  larger 
operations  in  this  respect  than,  with  a  very  few  and  brilliant  exception* 
have  ever  been  executed  by  the  British  army. 

From  a  consideration  of  the  different  patterns  of  foreign  pontoon8>  (** 
Plate  I.)  it  will  be  seen  that  there  are  certain  properties  which  are  common 
to  them  all. 

First,  they  are  all  open  boats,  every  part  of  their  inside  being  easily 
accessible  at  all  times,  and  capable  of  being  used  as  stowage  room  when  on 
transport. 

They  all  approach  nearly  to  a  common  type  of  form,  that  is,  they  are 
flat-bottomed,  with  ends  in  general  alike,  and  formed  more  or  less  I& 
those  of  a  Thames  barge. 

They  are  all  of  great  breadth  in  proportion  to  their  depth,  the  propor- 
tion being  in  most  cases  that  the  breadth  is  double  the  depth. 

They  are  formed  of  four  different  materials,  viz :  wood,  copper,  tin,  an** 
lastly  waterproofed  canvas,  but  the  same  general  form  and  dimensions 
have  been  preserved  throughout,  and  the  testimony  of  those  who  have  had 
an  opportunity  of  judging  is,  that  they  are  much  steadier  and  more  staM* 
than  ours,  but  that  these  essential  qualities  have  not  been  attained  with- 
out a  great  sacrifice  of  weight,  size,  and  consequent  portability. 
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Haying  seen  what  is  the  practice  of  continental  armies  with  regard  to 
the  construction,  form,  and  dimensions  of  pontoons,  the  next  point  that 
"we  come  to,  is  the  pontoon  at  present  in  use  in  the  British  service,  of 
-which  we  have  a  model  and  diagram  before  us  ;  and  here  we  are  at  once 
struck  by  the  fact  that  a  very  wide  departure  has  been  made  from  the 
principles  which  have  received  the  sanction  of  all  foreign  powers. 

The  British  service  pontoon  may  be  briefly  described  as  a  cylinder 
2'  8"  diameter  and  22  feet  long,  terminated  at  each  extremity  by  a  hemis- 
pherical end,  thus  making  the  total  length  of  the  pontoon  24'  8".  It  is 
constructed  entirely  of  tin,  the  internal  framework  consisting  of  a  number 
of  wheel- shaped  frames,  whioh  are  placed  at  intervals,  and  are  connected 
by  a  central  tube  of  the  same  material.  By  every  second  frame  being 
covered  with  a  disc  of  tin,  the  pontoon  is  divided  into  watertight  compart- 
ments. The  pontoon  is  furnished  with  an  iron  ring  at  either  extremity, 
for  the  convenience  of  towing,  mooring,  &c,  and  a  number  of  sunk  handles 
are  inserted  along  the  sides,  which,  besides  being  of  use  in  carrying,  serve 
as  eyebolts  for  attaching  the  superstructure  to  the  pontoon,  as  also  for 
securing  it  upon  its  carriage  when  being  transported. 

When  the  pontoon  is  to  be  formed  into  a  bridge,  an  apparatus  termed  a 
saddle  is  firmly  lashed  to  these  handles,  and  the  baulks  are  attached  to  the 
latter,  by  pins  passing  through  them,  and  through  the  wooden  cleats  or 
chocks  with  which  the  saddles  are  furnished  on  their  upper  surface. 

The  advantages  that  are  claimed  for  the  tin  cylinders  over  the  open 
boats  in  use  on  the  continent,  are 

Is/.  That  they  are  lighter  and  consequently  easier  of  transport. 

2nd.  That,  being  close  vessels,  they  are  not  liable  to  be  swamped  or  sunk 
by  a  swell  washing  over  them. 

3rd.  That,  being  all  sides  alike,  they  can  at  any  time  be  turned  round, 
so  as  to  bring  a  leak  above  water. 

4th.  That,  as  the  area  enclosed  within  a  circle  is  greater  in  proportion  to 
its  enclosing  line  or  periphery  than  in  the  case  of  any  other  figure,  there- 
fore the  cylinder  will  give  the  greatest  buoyancy  with  the  least  weight,  of 
any  enclosed  vessel. 

bih.  That  the  cylinder  being  divided  into  compartments  diminishes  the 
risk  of  accident  from  leakage  in  the  event  of  injury  by  shot  or  other 
wounds. 

6th.  That  with  the  same  sectional  area  the  cylinder  will  raise  the  road- 
way of  the  bridge  to  a  greater  height  above  the  water  than  is  done  by  the 
flat  boat. 

7th.  That  its  form  admits  of  its  being  rolled  into  the  water,  instead  of 
requiring  to  be  lifted  in  or  launched  like  a  boat. 

The  lightness  of  the  cylindrical  pontoon  as  compared  with  the  flat  boat 
of  continental  nations,  although  striking  at  the  first  glance,  yet  when  we 
come  to  compare  the  two  more  minutely  does  not  appear  to  be  so  great, 
as  for  instance  let  us  take  the  Prussian  boat,  the  newest  pattern  of  which 
weighs  9  owt.;  the  weight  of  the  cylindrical  pontoon  is  rather  over  5  owt., 
so  we  may  take  the  weights  as  being  in  the  ratio  of  9  to  5,  the  ultimate 
buoyancy  of  the  Prussian  pontoon  is  about  12,000,  and  that  of  the  oylinder 
about  7,000,  so  that  their  buoyancy  are  as  12  to  7;  now  with  this  ratio  of 
buoyancy,  the  proportion  should  stand  thus:  12  :  7  :  :  9  :  6J;  but,  as  it 
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really  stands  12:7  :  :  9  :  5,  it  follows  that  the  cylinder  has  the  advantage 
in  lightness  of  5  oyer  5  J  or  with  equal  buoyancies  it  would  be  lighter  by 
only  -j^th  than  the  boat. 

In  actual  portability,  the  Prussian  seems  to  have  the  advantage  from 
two  causes:  first,  it  is  two  feet  shorter,  which  in  itself  is  of  immense  ad- 
vantage  in  land  transport;  and,  secondly,  the  boat  being  open,  the  interior 
space,  which  is  entirely  thrown  away  in  the  cylinder,  is  available,  and  is 
actually  used  for  the  stowage  of  the  superstructure  and  various  stores 
which  it  is  indispensable  should  be  carried  as  part  of  a  bridge  equipment; 
so  that,  with  equal  powers  of  flotation,  the  cylinder  is  actually  more  bulky 
for  transport  than  the  Prussian  boat  pontoon. 

These  calculations  are  however  all  made  upon  the  basis  of  the  total  dis- 
placement of  the  two  pontoons,  that  is  supposing  them  to  be  both  com- 
pletely immersed ;  but,  as  from  the  Prussian  pontoon  being  an  open  boat  it 
would  be  impossible  to  immerse  it  to  anything  approaching  to  this  depth, 
it  follows  that  it  is  really  the  fact  of  the  cylinder  being  a  close  vessel,  that 
gives  it  its  great  advantage  over  the  continental  open  boat. 

And  this  brings  us  to  the  second  advantage  claimed  for  the  cylindrical 
over  the  boat  pontoon,  viz. :  "  That,  being  close  vessels,  they  are  not  liable  to 
be  swamped  or  sunk  by  a  swell  washing  over  them."  This  is  undoubtedly  a 
strong  argument  for  the  employment  of  closed  vessels  as  pontoons,  but,  like 
many  other  advantages,  it  is  only  purchased  at  the  price  of  many  drawbacks, 
and  those  of  a  character  that  cannot  be  lightly  overlooked ;  one  of  which, 
viz.:  the  loss  of  stowage  on  transport,  has  been  already  dealt  with;  but  a 
much  graver  one  exists  in  the  circumstance  that  it  is  impossible  to  examine 
or  inspect  the  state  of  the  inside  framing  of  the  vessel,  and  a  fortiori  to 
execute  any  repairs  to  this  skeleton  as  it  were  of  the  whole  structure, 
without  pulling  the  cylinder  all  to  pieces ;  and  the  consequence  is,  that  the 
most  trifling  defect,  which  at  the  commencement  might  have  been 
remedied  in  a  few  minutes,  remains  undiscovered,  until,  by  the  work  of 
decay  going  on  unobserved  and  uninterrupted,  the  pontoon  finally  becomes 
unserviceable ;  and,  worse  than  this,  its  state  is  not  likely  to  be  found  out 
until  it  is  in  actual  use,  when  its  failure  will  probably  result  in  accident 
more  or  less  serious,  and  may  ultimately  be  the  cause  of  frustrating  an  im- 
portant movement. 

A  third  defect  of  close  vessels  is,  that  in  the  case  of  a  leak  occurring 
it  can  only  be  kept  under  by  pumping,  and  the  flotation  of  the  pontoon  is 
thus  dependent  on  a  small  and  delicate  instrument,  which  on  actual  service 
is  so  liable  to  be  either  lost  or  to  get  choked  or  out  of  order,  whereas  an 
open  boat  can  be  immediately  and  quickly  bailed  out  with  any  vessel  that 
may  happen  to  be  at  hand. 

The  third  advantage  claimed  is,  "  That,  being  all  sides  alike,  they  can 
at  any  time  be  turned  round  so  as  bring  a  leak  above  water." 

This  is  undoubtedly  an  advantage,  but  it  also  has  its  corresponding  de- 
fect, viz.:  that  the  pontoon  being  of  such  a  form  that  it  does  not  matter 
which  side  is  uppermost  is  by  this  fact  so  balanced  as  it  were  on  its  axis 
that  the  application  of  the  slightest  weight  causes  it  to  roll  over,  and  thus 
the  pontoons  are  rendered  totally  useless  for  employment  singly,  and  so 
helpless,  that  in  case  of  requiring  to  use  one  as  a  boat  it  must  be  coupled 
with  its  fellow  before  any  one  could  get  upon  it,  and  no  pontoon  can  be 
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singly  taken  into  its  place  or  withdrawn  from  its  place  in  a  bridge,  but 
must  be  formed  into  a  raft  with  another  pontoon  before  the  slightest  move- 
ment can  be  effected. 

Another  disadvantage  is,  that  the  deck  of  the  vessel,  which  has  merely 
to  throw  off  an  occasional  wash,  must  be  of  the  same  strength  and  weight 
as  the  bottom  and  sides,  by  which  the  whole  weight  are  sustained. 

The  waste  of  material  caused  by  this  form  may  be  perhaps  best  under- 
stood by  referring  to  the  diagram,  where  it  will  be  seen  that  the  same 
quantity  of  covering  material,  if  employed  in  a  flat  boat,  would  give  a  very 
much  greater  amount  of  buoyancy,  and  the  want  of  deck  might  be  supplied 
by  a  very  much  lighter  material. 

The  next  churned  advantage  is,  "  That  the  cylinder  being  divided  into 
compartments  diminishes  the  risk  of  accident  from  leakage  in  the  event 
of  injury  by  shot  or  other  wounds." 

This  is  perhaps  the  most  important  of  all  the  advantages  claimed,  but  is 
not  at  all  necessarily  confined  to  the  cylindrical  pontoon,  as  it  may  be  applied 
to  almost  any  form  of  boat. 

It  is  also  claimed  as  a  merit,  "  That  with  the  same  sectional  area  the 
cylinder  will  raise  the  roadway  of  the  bridge  to  greater  height  above  the 
water  than  is  done  by  the  flat  boat." 

This  is  true,  until  the  cylinder  is  immersed  up  to  the  axis,  beyond  which 
point  the  immersion  becomes  so  rapid,  that  any  advantage  on  this  point  is 
more  than  neutralized. 

Lastly,  a  claim  is  put  in,  "  That  its  form  admits  of  its  being  rolled  into 
the  water  instead  of  requiring  to  be  lifted  in  or  launched  like  a  boat." 

Any  supposed  advantage  that  might  have  been  gained  from  this  circum- 
stance has  been  abandoned;  rolling  the  pontoons  having  been  found  to 
injure  them  so  much  as  to  render  it  impracticable. 

The  great  disadvantage  of  the  cylindrical  form  of  pontoon  is,  that  the 
bridge  constructed  with  this  kind  of  vessel  is  so  wanting  in  stability  and  so 
liable  to  violent  oscillation  from  side  to  side,  as  well  as  to  rapid  undulations 
in  the  direction  of  its  length,  as  to  occasion  doubts  in  the  minds  of  many 
able  officers  whether  it  could  ever  safely  be  employed  on  a  campaign :  as 
yet  the  cylinder  is  totally  untried  on  active  service,  and  at  almost  the  only 
approach  which  has  been  made  to  such  trial,  viz.  in  the  passage  of  the 
Thames  at  Chobham,  the  failure  of  this  pontoon  to  form  a  serviceable 
bridge  was  complete,  and  resulted  in  the  capsizing  overboard  of  a  6-pounder 
gun  with  several  men  and  horses ;  the  loss  of  life,  which  might  have  been 
serious,  being  fortunately  confined  to  the  drowning  of  two  artillery  horses. 

It  has  been  proposed  to  remedy  this  fatal  defect  by  increasing  the 
number  of  pontoons  in  a  bridge ;  but  this,  while  adding  to  the  difficulties  of 
transport,  will  but  slightly  mitigate  the  evil,  as  the  motions  above  alluded 
to  are  not  caused  so  much  by  any  want  of  buoyancy  as  by  the  form  of  the 
pontoon  itself. 

Both  motions  are  caused  by  the  sudden  immersions  and  risings  to  which 
the  cylinder  is  subject,  the  oscillations  by  the  ends  of  the  cylinder  being 
alternately  depressed,  and  the  undulations  by  the  entire  cylinders  sue* 
cessively  undergoing  the  same  movement,  from  the  transit  of  heavy  bodies 
over  the  bridge. 

This  tendency  of  all  round-bottomed  pontoons  to  sudden  immersions  is, 
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as  I  mentioned  above,  entirely  the  result  of  their  form,  which  doei  not  giie 
a  good  foundation  as  it  were  on  the  water.  A  builder  in  constructing  the 
foundation  of  a  house  secures  stability  by  spreading  it  out  as  flat  and  as 
wide  as  possible*  and  the  more  yielding  the  soil  the  wider  he  is  obliged  to 
spread  it;  surely  then  when  we  come  to  the  most  yielding  of  all  nib- 
stance  on  which  we  can  build  a  foundation  we  ought  not  to  act  in  direct 
opposition  to  this  self-evident  rule. 

Again  take  the  case  of  the  bow  of  a  boat:  would  any  one  ever  for  i 
moment  expect  a  square-bowed  or  box-ended  vessel  to  move  as  fast  as  one 
whose  bow  was  more  or  less  rounded  in  form?  Now  as  it  would  be  in- 
finitely more  difficult  to  force  a  fiat  end  through  the  water  horizontally,  m 
does  the  rule  apply  to  forcing  a  body  downwards  into  the  water;  and  from 
all  these  considerations  it  is  plain  that  to  get  a  stable  foundation  for  a 
pontoon  bridge  we  must  have  a  flat-bottomed  vessel  to  begin  from. 

A  second  cause  for  the  sudden  vertical  motion  of  the  cylindrical  pontoon 
is  from  the  fact  of  its  increase  of  buoyancy  being  so  rapidly  lessened  iter 
the  axis  has  been  immersed,  as  can  be  readily  seen  from  a  moment's  con- 
sideration of  the  table  of  immersions. 

To  lessen  the  amount  of  oscillation  it  has  been  necessary  to  make  the 
cylindrical  pontoon  of  such  a  length  as  to  be  very  inconvenient  on  land 
transport;  this,  though  of  less  importance  on  a  turnpike  road,  becomes 
serious  across  country,  a  fact,  I  believe,  that  was  also  discovered  at  the 
Chobham  campaign,  when  in  crossing  some  rough  country  the  fore  end  of 
the  pontoon  actually  struck  the  wheel-horse  on  the  back  and  obliged  the 
driver  to  dismount  rather  rapidly  to  save  his  own  head  and  back. 

The  last  defect  that  I  have  to  notice  in  the  service-pattern  pontoon  is  the 
material  of  which  it  is  constructed,  viz.  the  common  tin  (that  is,  sheet-iron 
tinned)  of  commerce,  and  which  is  liable  to  constant  accident  from  defect- 
ive joints  and  from  corrosion;  the  most  fatal  being  the  unseen  internal 
decay,  which  commences  almost  with  the  first  time  that  a  pontoon  is  pot 
into  the  water.  On  transport  the  mere  shaking  and  jolting  of  the  carriage! 
over  rough  country  are  sufficient  to  strain  the  soldered  joints  of  the 
sheets  of  tin,  and  in  launching  from  a  rocky  bank  the  greatest  care  sod 
tenderness  are  requisite  to  prevent  a  leak  being  started:  so  much  has  this 
been  felt,  that  cylindrical  pontoons  have  been  constructed  of  copper,  gal- 
vanised iron,  and  also  of  yellow  or  Muntz's  metal,  a  species  of  brass— tort 
with  so  little  success  that  we  have  invariably  gone  back  to  the  tin,  defect' 
ive  as  it  ^is;  the  copper  is  very  expensive,  so  soft  that  a  blow  of  a  bost- 
hook  will  puncture  it,  and  any  contact  with  hard  substances  causes  dent* 
so  deep  and  so  permanent  that  its  original  form  is  soon  lost;  the  addi- 
tional weight  of  the  copper  is  also  considerable,  and  this  objection  equally 
applies  to  the  galvanised  iron  and  the  yellow  metaL 

Before  quitting  the  consideration  of  close  metallic  pontoons,  it  u 
necessary  that  we  should  notice  another  pontoon  of  the  same  class;  1 
allude  to  that  proposed  by  General  Sir  Charles  Pasley,  a  lengthened  de- 
scription of  which  is  not  however  necessary,  as  it  has  been  lately  so  aWjr 
explained  here  by  the  distinguished  inventor;  but  I  would  merely  note  that 
some  of  the  defects  of  the  cylinder  seem  to  be  absent  from  this  pontoon* 
The  sides  being  vertical,  the  rapid  immersion  above  the  axis  of  tlw 
cylinder  is  avoided.     The  inside  is  capable  of  being  got  at  to  a  lis  * 
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extent,  and  the  metal  is  protected  by  a  keel.  The  great  length  of  the 
pontoon  on  transport  is  avoided  by  its  being  divided  in  the  centre;  and 
copper  on  wood  framing  is  substituted  for  tin  as  the  material  of  which  it 
is  made.  The 'narrow,  unstable,  rounded  bottom  is  however  still  retained. 
The  division  in  the  centre,  which  throws  an  enormous  strain  on  the  keel 
lashing,  introduces  a  new  and  grave  source  of  weakness.  The  weight  of 
the  pontoon  is  increased  enormously,  and,  although  the  weight  of  a  given 
length  of  bridge  is  put  down  as  less  than  with  the  cylinder,  yet  this  ad- 
vantage is  only  apparent,  being  obtained  by  placing  the  pontoons  as  far 
apart  as  to  reduce  the  buoyancy  of  the  bridge  by  nearly  a  quarter. 

The  method  of  transporting  the  pontoons  on  two-wheeled  carriages 
(Platell.  fig.  1)  is  uneconomical,  as  two  carriages,  weighing  together  17  cwt., 
are  employed  to  carry  one  raft,  which  is  carried  on  one  carriage  of  18  cwt.  in 
the  service-pattern  bridge.  Moreover,  in  crossing  rough  country,  the  jerks 
that  would  be  caused  by  the  centre  of  gravity  of  the  load  being  rapidly  shifted 
to  points  before  and  behind  the  axle  would  be  fatal  to  any  cattle.  This  last 
remark  does  not  apply  so  much  to  continuous  and  tolerably  regular  inclines, 
up  and  down  which  I  am  aware  the  two-wheeled  carts  have  travelled,  but 
to  a  country  intersected  by  ditches  and  sudden  inequalities,  over  which  I 
should  not  conceive  it  to  be  possible  to  transport  it  for  any  distance. 

It  must  be  besides  borne  in  mind  that,  while  in  the  service-pattern 
bridge  the  load  drawn  by  each  horse  (Plate  II.  fig.  2)  is  only  1,200  lbs.  or 
little  over  half  a  ton,  that  imposed  upon  each  of  the  pair  in  the  two-wheeled 
cart  is  one-third  more,  or  1,600  lbs.,  a  load  which  it  would  not  be  safe  to 
impose  upon  any  one  horse  on  active  service. 

Let  us  now  take  a  brief  summary  of  the  various  points  that  we  have  had 
under  consideration,  and  we  find — 

That  the  continental  flat-bottomed  boat  is  almost  every  thing  that  could 
be  desired  as  a  substructure  for  a  pontoon  bridge,  its  only  defect  being 
the  want  of  a  deck. 

That  on  land  however  it  is  heavy  and  difficult  of  transport. 

On  the  other  hand  we  find  that  the  cylindrical  pontoon  has  the  advantage  ' 
of  greater  lightness  and  portability,  but  that,  with  the  single  exception  of 
its  being  a  close  vessel,  it  is  very  inferior  as  a  bridge-former. 

In  the  copper  canoe,  we  find  that  some  of  the  defects  of  the  cylinder  are 
absent,  others  are  mitigated  to  a  greater  or  less  extent;  but,  as  the  ameliora- 
tions are  accompanied  by  the  introduction  of  fresh  drawbacks,  while  on  the 
whole  the  gains  are  trifling,  it  is  a  delicate  question  after  all  with  which 
of  these  the  balance  of  advantages  would  seem  to  remain,  and  it  is  not 
within  the  province  of  this  paper  to  offer  any  opinion  for  or  against  the 
justice  of  the  decision  of  that  Committee  of  Officers  who  pronounced  in 
favour  of  the  cylinder  to  the  exclusion  of  the  copper  canoe  pontoon* 

In  both  these  metallic  pontoons  so  much  of  the  real  value  of  a  pontoon 
appears  to  be  sacrificed  and  so  little  is  gained  in  its  place,  that  a  great 
doubt  has  been  raised  whether  our  departure  from  the  practice  of  conti- 
nental nations  has  been  really  a  step  in  advance.  If  it  were,  it  is  reason- 
able to  suppose  that  some  of  the  other  European  powers  would  have 
followed  us,  whereas  I  believe  it  will  be  found  to  be  the  opinion  of  most 
foreign  officers  that  our  pontoon  improvements  have  been  but  a  retrograde 


Digitized  by  LjOOQIC 


244  ON  MILITARY  POKTOONS 

movement,  an  opinion  that  is  shared  by  officers  in  our  own  service  who 
have  devoted  themselves  to  the  study  of  this  branch  of  their  profession; 
and  in  fact  under  the  head  of  Pontoon  in  the  Aide  Memobrt  to  the  militarj 
sciences  I  find  it  stated  as  the  writer's  conviction  that  a  u  a  perfect  pon- 
toon bridge  equipment,  combining  facility  of  transport  with  the  quick  means 
of  passing  armies  over  considerable  rivers,  does  not  seem  to  have  been  jet 
organised." 

Having  laid  before  you  the  difficulties  of  the  case,  and  shewn  what  ha?e 
been  the  various  attempts  to  overcome  them,  none  of  which  appear  to 
have  been  very  successful,  I  would  now  introduce  to  you  a  descriptis 
of  pontoon  by  means  of  which  I  hope  to  be  able  to  shew  that  a  s* 
factory  solution  may  at  length  be  arrived  at  for  this  confessedly  di&& 
problem. 

The  pontoon  of  which  we  have  a  representation  (Plate  III.)  bebna 
to  the  class  of  foctf-pontoons,  and  much  resembles  in  form  the  wooda 
bateau  a  ponton  in  use  in  the  French  service,  being  flat-bottomed, 
nearly  rectangular  in  plan,  and  with  straight  sides  inclined  outwards, 
so  that  it  is  rather  broader  above,  or  on  deck,  than  at  the  bottom: 
the  bow  and  stern  (figs.  1, 2,  and  4)  are  alike,  and  are  somewhat  similar  to 
the  bow  of  a  Thames  barge,  to  which  vessel  the  boat  bears  a  considerable 
resemblance.  It  is  composed  of  a  wooden  skeleton  over  which  is  strained 
stout  canvas,  rendered  waterproof  by  the  application  of  a  waterproofiDf 
solution.  The  skeleton  (figs.  1, 4,  6,)  consists  of  a  number  of  transferee 
frames  or  ribs,  which  are  kept  irirjtheir  places  by  two  longitudinal 
stretchers  that  run  through  iron  loops  in  the  upper  part  of  each  frame 
(figs.  1  and  6),  and  on  withdrawing  the  stretchers  the  whole  boat  is 
capable  of  being  collapsed  like  the  bellows  of  an  accordion  (figs.  • 
and  3),  the  transverse  frames  being  permanently  fastened  to  the  canns 
envelope. 

The  end  portions  of  the  boat  are  decked  with  canvas,  and  the  body  part 
is  partially  covered  by  a  deck  of  the  same  material,  having  however  i 
narrow  hatchway  along  the  centre  for  the  convenience  of  bailing  oat  or 
examining  the  interior  of  the  boat  (fig.  4) ;  the  hatchway  also  give*  tk 
means  of  using  the  pontoon  separately  as  a  boat,  if  desired. 

The  dimensions  of  the  pontoon  are —  length  24',  breadth  5'  0",  depth 
2'  3",  length  of  the  body  16  feet,  length  of  each  end  4'  0".  The  transvera 
frames,  of  which  there  are  six,  are  fixed  into  the  canvas  at  equal  distances; 
over  each  frame  a  hoop  is  laid  on  the  outside  of  the  canvas,  and  tk 
two  are  firmly  riveted  together  with  copper  boat-fastenings  (fig.  h 
These  hoops  are  half  an  inch  wider  than  the  frames,  so  as  to  project » 
quarter  of  an  inch  beyond  them  in  each  direction ;  therefore,  on  the  pontoon 
being  collapsed,  the  external  hoops  touch  one  another  and  form  a  continuous 
wooden  case  or  shell  for  the  protection  of  the  canvas ;  while,  from  the  frame* 
being  narrower,  a  space  of  half  an  inch  is  left  between  them,  which  gfr# 
ample  room  for  the  canvas  to  fold  in  without  any  danger  of  being  chafed 
or  injured  by  friction.  These  frames  form  the  body  of  the  pontoon,  the 
ends  decrease  in  width  to  2  feet  6  inches  at  their  extremities,  where  they 
terminate  in  transverse  pieces  of  wood  or  transoms  of  that  length  (figs.  1 
and  4).    The  transom  at  the  stern  has  two  holes  in  it,  and  the  bow  transom 


Digitized  by  LjOOQIC 


Digitized  by 


Google 


Digitized  by  LjOOQIC 


WITH  SUGGESTIONS  FOR  THEIR  IMPROVEMENT,  245 

lias  mortices  or  sockets  corresponding  to  these  holes.  These  are  for  the 
reception  of  the  stretchers,  which  are  passed  through  the  holes,  and,  being 
run  through  the  iron  loops  in  the  top  of  each  frame,  are  directed  into  the 
sockets  of  the  bow-transom,  and,  being  pressed  firmly  home,  stretch  the 
pontoon  to  its  proper  shape,  in  which  position  the  stretchers  are  keyed 
through  the  stern  transom.  A  small  screw-jack  is  provided  for  each 
waggon,  for  the  purpose  of  facilitating  the  operation  of  stretching  (fig.  5). 

As  mentioned  above,  the  ends  are  decked  with  canvas  as  far  as  the  first 
frame,  and  on  these  decks  are  sewn  thin  ash  laths,  which  are  amply  suffi- 
cient to  bear  the  weight  of  two  or  more  men  for  the  convenience  of  anchor- 
ing, weighing,  &c.  (Iiq.  4). 

The  body  of  the  pontoon  is  decked  along  each  side  up  to  the  stretcher, 
the  canvas  being  turned  up  beside  the  stretcher  and  forming  a  sort  of 
combing  to  the  hatchway;  and  a  contrivance  is  also  introduced  by  which 
the  hatchway  can  be  battened  down  so  as  to  form  a  close  vessel  in  the 
event  of  bad  weather  or  being  obliged  to  form  a  bridge  in  rough  water. 

By  means  of  a  diaphragm  of  canvas  stretched  on  each  frame,  the  pontoon 
is  divided  into  watertight  compartments,  the  two  end  ones  forming  air- 
chambers  like  those  ef  a  life-boat.  The  stretchers  serve  also  for  saddles, 
the  baulks  being  secured  to  them  by  means  of  perpendicular  pins  passing 
through  both,  the  holes  in  the  baulk  being  enlarged  into  slots  on  the  lower 
side,  so  as  to  give  it  play  in  a  vertical  direction ;  the  baulks  are  prevented 
from  rising  off  their  pins  by  the  chesses,  which  are  keyed  down  at  each 
end  to  the  stretchers  (fig.  7),  with  keys  of  sufficient  length  to  allow 
of  the  vertical  play  of  the  baulk.  The  chesses  are  laid  in  the  ordinary 
manner.  It  is  proposed  to  place  the  pontoons  always  at  a  distance  apart 
of  ten  feet  from  centre  to  centre,  no  closer  order  being  requisite  even  for 
heavy  artillery. 

The  method  of  forming  a  bridge  is  either  by  rafts  or  by  booming  out 
from  the  shore,  the  latter  operation  only  differing  from  the  same  manoeuvre 
as  at  present  performed,  to  suit  the  difference  in  superstructure. 

In  Plate  H.  fig.  3,  is  shown  the  method  of  packing  for  transport,  where 
three  pontoons  with  their  superstructure  are  carried  on  each  carriage. 
The  carriage  is  much  shorter  than  the  present  one,  and  will  probably  be 
somewhat  lighter,  as  the  heavy  bolsters  are  no  longer  necessary;  the  wheels 
are  all  of  equal  size,  and  the  same  as  those  of  a  light  6-pounder,  thus  giving 
facility  for  changing  or  replacing  an  injured  wheel.  The  draught  is  lighter, 
particularly  over  rough  ground,  by  the  front  wheels  being  made  larger, 
and  by  the  axles  being  brought  closer  together;  and  the  carriages  is  also 
capable  of  locking  round  as  easily  as  that  of  a  field-piece. 

Here  then  we  have  at  once  a  pontoon  similar  in  form  to  the  best  con- 
tinental patterns,  a  flat  bottom  for  stability  and  sides  sloping  outwards,  so 
that  any  wash  or  surge  is  thrown  off,  and  also  that  the  buoyancy  increases 
rapidly  as  the  pontoon  is  immersed,  while  the  continental  defect  of  want  of 
deck  is  also  remedied  by  the  canvas  deck  above  described. 

If  we  have  not  then  fallen  into  the  error  of  the  foreign  pontoon,  viz. : 
want  of  portability,  we  shall  have  at  once  a  heavy  balance  of  advantages 
on  the  side  of  our  canvass  boat.  Let  us  then  compare  the  canvas  with  the 
metallic  pontoons  as  to  their  buoyancy,  weight,  and  bulk  for  travelling ; 
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and  first,  as  to  buoyancy,  in  Plate  IV.  figs.  1,  2,  and  S,  we  haveinroe- 
sions  of  the  three  pontoons  when  loaded  equally,  from  which  you  lill 
see  that,  while  the  oylinder  is  totally  hor*  d$  combat,  and  the  canoe  cu 
only  just  keep  its  head  above  water,  the  canvas  boat  is  riding  easily  with 
plenty  of  buoyancy  to  spare. 

Next,  as  to  weight,  we  find  that  the  weights  of  the  three  pontoons  vte 
packed  for  travelling  are  as  follow:  tin  cylinder  5  owt*  canoe  8  est, 
canvas  2  J  cwt. ;  and  the  relative  bulk  of  the  three  when  ready  for  tnat- 
port,  as  given  in  Plate  IV.  figs  4,  5,  and  6,  will  show  the  advantage  iW 
the  canvas  has  over  either  of  the  others  in  this  most  important  partial- 
It  is  thus  quite  clear  that  the  gain  over  the  metallic  pontoa^ 
stability,  buoyancy,  lightness,  and  portability  is  very  great;  and  indeed 
you  will  just  remember  the  list  of  advantages  that  were  claimed  for  eaW 
those  vessels,  you  will  find  that  there  is  not  a  single  one  in  which  they  ft 
not  surpassed  by  the  canvas  boat— while  the  whole  of  the  disadvantage 
are  avoided. 

Thus  the  canvas  boat  can  be  bailed  out,  inspected,  and  repaired  witfcc 
even  withdrawing  it  from  its  place  in  the  bridge. 

The  canvas-boat  pontoon  is  capable  of  being  used  and  pulled  as  a  boii 
and  each  is  perfectly  stable  by  itself;  it  may  be  pulled  or  poled  into  » 
place  in  the  bridge  without  being  made  into  a  raft. 

The  boat  is  divided  into  seven  watertight  compartments,  and  ii  tto 
equal  to  the  cylinder  in  this  respect.  A  glance  at  the  diagram  (Plate  IV. 
fig.  8),  will  show  that  the  boat  will  give  a  higher  roadway  under  hearf 
loads  than  the  cylinder. 

So  much  for  the  pontoons  individually.  The  positions  which  they  iwpa*" 
ively  occupy  in  the  bridge  are  shown  in  the  diagram  (Plate  IV.  fig**  7>&  ^ 
in  which  a  hundred  feet  in  length  of  heavy  artillery  bridge  are  shown  a 
formed  of  each  of  the  three  kinds  of  pontoon  under  consideration,  tk 
cylinders  being  placed  8  feet  apart  from  centre  to  centre,  the  copper  a00* 
12  feet  6  inches,  and  the  canvas  boats  10  feet  apart 

The  difference  in  the  buoyancy  of  the  entire  bridge  may  be  wen*1 
glance,  the  proportions  being—. 


It*. 

Canoe 

70,000 

Cylinder    . 

90,000 

Canvas 

.      180,000 

The  method  of  transport  and  comparative  portability  of  *•*.  ^ 
systems  of  bridge  are  shown  in  the  Plate  II.,  where  we  have  i&  |* 
case  of  the  canoe,  one  two-wheeled  cart  drawn  by  two  hones  caxrfit 
12|feet  of  bridge  (fig.  1).  #      . 

With  the  cylinder  a  four-wheeled  and  four-horsed  waggon  canyktf  }t> 
feet  of  bridge  (fig.  2).  t    M 

And  with  the  canvas  boat  a  smaller  four-horse  waggon  carrying  ™ 
feet  of  bridge  (fig.  8).     The   horses  in  the  two  latter  casea  *»^ 
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little  more  than  Half  a  ton  each,  while  with  the  canoe  they  are  loaded 
with  nearly  three-quarters  of  a  ton  each,  and  the  wheel-horse  has 
the  whole  jerk  and  wear  of  nearly  one  and  a  half  tons  on  his  back, 
which  in  a  rough  country  it  is  quite  impossible  that  one  horse  could 
bear. 

Some  idea  may  be  formed  of  the  superior  portability  of  the  canvas 
pontoon  bridge  from  the  accompanying  diagram  (Plate  V.),  where  the 
quantity  of  bridge  equipment  necessary  for  the  passage  of  a  stream 
100  feet  wide  according  to  each  of  the  systems  under  consideration  is 
shown  on  the  line  of  march  of  an  army,  and  from  which  it  appears  that 
while  the  cylinder  requires  six  and  a  quarter  waggons,  and  the  canoe 
eight  carts,  the  canvas-boat  bridge  is  carried  on  rather  more  than  three 
four-wheeled  waggons. 

The  line  of  march  is  shortened  no  less  than  half,  which  is  of  itself  of 
great  importance,  and  the  number  of  horses  is  reduced  in  the  same  pro* 
portion. 

In  comparing  the  three  kinds  of  bridge  equipment,  I  find  that  there  is 
one  point  that  I  had  omitted  to  notice,  namely:  the  difference  of  super- 
structure, and  here  we  find  that  with  the  tin  cylinder  four  different  kinds 
of  pieces  are  employed. 

1.  Saddles,  being  a  thing  like  a  ladder. 

2.  Baulks. 

3.  Chesses. 

4.  Outriggers  to  row  with. 

The  canoe  has  as  many  as  five  pieces. 

1.  The  saddle,  which  shuts  up  with  a  parallel  ruler  motion  very  easy 
to  get  out  of  order. 

2.  The  baulk. 
8.  The  chess. 

4.  The  dividers. 

5.  The  outriggers,  which  are  used  to  row  with, 

In  the  canvas-boat  bridge  we  have  simply  two  kinds  of  pieces  in  the 
superstructure. 

1.  Baulks. 

2.  Chesses. 

The  vertical  pins  of  the  baulks  serving  as  thole  pins  for  rowing  with 
grummets  round  the  oars. 

The  superstructure  of  the  bridge  is  thus  simplified  to  the  utmost  extent 
and  can  in  fact  be  made  out  of  any  rough  timber  with  no  more  tools  than 
a  saw  and  auger. 

The  canvas  pontoon  itself  could  without  much  difficulty  be  made  in 
the  field,  such  materials  as  hoops  of  casks,  canvas,  poles,  and  oil,  being 
almost  always  procurable. 

Of  course  the  first  objection  that  will  be  made  by  every  one  td 
this  pontoon  will  be  that  no  dependence  can  be  placed  in  a  vessel 
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constructed  of  so  frail  and  flimsy  a  material,  and  this  has  already  been 
made  in  the  extremely  favorable  official  report  which  I  will  now 
read  :— 

(Copy.) 

Bojal  Engineer  Establishment,  Ostata, 
10th  Avgasft,  1*». 
Sir, 

With  reference  to  yours  of  the  9th  insL  requesting  m  reply  to  the  communkatioa  of 
the  21rt  December,  relative  to  Captain  Fowke's  canvas  boats  to  be  made  at  Cbatham  far 
trial,  I  hare  to  report,  thai,  after  considerable  delay  on  account  of  the  waterproof  cosspoB- 
tion  with  which  they  are  paid  over,  they  were  completed  on  the  19th  July,  1 855,  and 
that  Captain  Powke  came  to  Chatham  on  the  31st  July  to  see  them  put  together  ud 
launched. 

They  were  folded  and  carried  to  the  river  in  a  hand-cart,  and  then  distended  in  abort 
five  minutes,  and  were  launched  by  eight  men  ;  they  were  then  formed  into  bridge  sat" 
broken  up  into  raft,  and  their  buoyancy  and  strength  were  tested  by  placing  a  32-poosdff 
upon  it  and  increasing  it  up  to  91  cwt.  which  it  sustained  perfectly,  the  gunnels  beia$ 
still  ten  inches  above  the  water.  In  one  or  two  places  the  seams  under  the  great  pressor* 
leaked  a  little,  which  will  probably  be  completely  remedied  by  another  coating  of  vster- 
proof  composition. 

In  the  bridge  they  were  very  stiff,  and  were  evidently  capable  of  being  formed  at » 
more  extended  order  than  the  length  of  baulk  Captain  Fowke  has  fixed  upon  (for  the 
sake  of  transport)  admits  of:  from  the  length  of  bearing  of  the  baulks  they  are  evident1' 
much  more  buoyant  than  is  necessary,  which  is  proved  by  the  ease  with  which  the  nfi 
bore  91  cwt. 

Their  capabilities  of  rowing  were  tested  both  in  raft  and  as  single  boats,  and  it  «* 
found  impossible  to  row  either  of  them  against  the  tide,*  owing  to  their  extreme  ligotaei 
and  buoyancy,  which  gave  them  so  little  hold  upon  the  water,  and  it  was  only  by  tovisg 
them  from  the  shore  that  the  raft  could  regain  the  Hard  from  which  they  started. 

The  material  with  which  they  are  covered  is  not  of  a  nature  to  warrant  their  being 
placed  in  a  bridge  which  would  be  likely  to  remain  any  considerable  time  in  the  witer, 
but  from  their  compactness  in  packing  and  their  lightness  they  might  be  of  great  adraa- 
tage  in  advanced  and  desultory  operations. 

I  have,  Sec, 

Signed,  H.SANDHAM, 

Col.  Royal  Engineer*. 
The  Inspector  General  of  Fortifications. 


But,  before  committing  ourselves  to  such  an  assertion,  let  us  exami** 
this  flimsy  material,  of  which  I  have  here  a  sample,  and  see  if  it  be  T&Jlf 
so  inferior  to  tin  and  copper.  Suppose  we  take  a  square  yard  of  each  of  tk* 
materials  and  stretch  them  out,  confining  them  at  the  edges  (and  reo^ 
ber  that  in  the  square  yard  they  must  all  have  joints,  and  that  in  mettli 
joints  are  a  source  of  weakness,  while  in  canvas  they  are  frequently  in00" 
duced  for  the  sole  purpose  of  strengthening  it).  Now  if  we  put  a  beff] 
sledge-hammer  into  a  man's  hands,  and  ask  him  to  send  it  through  the  three 
you  can  in  a  moment  divine  the  result,  the  soldered  joints  of  the  tin  will 


*  The  rowing  here  alluded  to  was  not  only  against  tide,  but  against  what  would  sis** 
be  called  a  gale  of  wind,  and  at  that  time  no  special  provision  bad  been  made  for  ro*i»fr 
An  arrangement  has  now  been  made,  by  which  the  rafts  of  pontoons  have  been  «nce€*' 
fully  propelled  against  a  very  strong  breeze. — F.  F. 
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be  wrenched  asunder,  the  soft  copper  will  be  knocked  into  a  hole,  but  the 
yielding  and  elastic  canvas  would  defy  the  efforts  of  any  one  to  injure  it. 
But  you  will  say  it  is  not  so  much  a  blow  as  the  effect  of  friction  or 
chafing  that  you  have  to  dread  for  the  canvas — true ;  but  to  render  the 
chafing  most  effectual  it  is  necessary  that  the  canvas  should  be  supported 
at  one  side  and  rubbed  or  bruised  at  the  other.  Now  if  you  examine 
the  frame  of  this  pontoon  you  will  see  that  this  is  guarded  against,  and 
that  in  every  place  where  the  canvas  is  in  contact  with  the  frame  on  one 
side,  it  is  invariably  covered  by  a  protecting  hoop  on  the  other. 

Tou  will  observe  also  that,  along  the  sides  where  there  is  the  greatest  like- 
lihood of  injury  from  .collision,  the  frame  is  as  elastic  as  a  carriage-spring, 
it  is  in  fact  its  own  buffer,  the  stiffness  and  strength  of  the  skeleton  being 
gained  in  the  interior,  where  the  weight  of  the  bridge  is  borne,  directly  by 
well-framed  tressles  which  are  perfectly  sheltered  from  all  chance  of  injury. 

An  attempt  has  been  made  to  remedy  the  want  of  portability  of  pon- 
toons by  substituting  an  india-rubber  inflated  bag,  which  was  employed 
with  considerable  success  in  some  minor  operations  at  the  Cape  in  1848; 
its  advantages  are  lightness  and  portability,  but  I  think  it  will  not  be 
difficult  to  shew  that,  while  the  canvas  pontoon  is  superior  to  the  india- 
rubber  one  in  other  respects,  it  also  far  surpasses  it  in  those  very  qualities 
for  which  the  latter  has  received  so  much  praise  from  its  numerous  ad- 
mirers. 

First  take  the  weight  of  the  two  pontoons  when  packed  for  transport: 

India-rubber,*  413  lbs.  Canvas,  260  lbs. 

Second,  the  bulk  of  the  two  pontoons  when  packed  for  transport— in 
cubic  feet: 

India-rubber,  17|  cubic  feet.       Canvas,  15|  cubic  feet. 

Third,  the  ultimate  buoyancy  of  the  pontoons — in  pounds : 

India-rubber,  8,127  lbs.  Canvas,  10,974  lbs. 

From  this  comparison  it  would  seem  that  in  these  particulars  in  which 
the  india-rubber  pontoon  is  superior  to  the  present  one  it  is  surpassed  by 
the  canvas  one ;  besides  which,  the  latter  is  free  from  many  of  the  defects  to 
which  the  india-rubber  is  liable.  Thus  the  india-rubber  is  so  delicate  as 
to  require  to  be  packed  in  a  case.  The  slightest  puncture  is  fatal  to  it, 
which,  in  the  case  of  the  canvas,  would  only  cause  an  inconsiderable  leak. 
It  has  to  be  kept  air-tight  instead  of  merely  water-tight.  It  is  dependent 
on  its  inflation  by  air  for  its  form,  consequently  on  receiving  the  smallest 
wound  either  above  or  below  water,  it  will  collapse. 

There  will  always  be  a  considerable  delay  inunpacking  and  inflating. 
The  india-rubber  is  much  affected  by  temperature,  becoming  almost  un- 
manageable from  extreme  cold,  and  after  exposure  for  any  length  of  time 
it  loses  all  the  properties  of  india-rubber,  and  becomes  extremely  weak 
and  easily  torn  and  broken. 

•  The  india-rubber  pontoon  weighs  2601bs,and  its  packing-case  ISSlbs. — Total  4131bs. 
-P.P. 
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The  co§t  is  not  stated  in  the  description  of  this  pontoon,  but,  judging 
from  that  of  india-rubber  goods  generally,  it  cannot,  if  well  made,  be 
much  less  than  four  or  five  times  that  of  the  canvas  one. 

Of  the  many  varieties  of  pontoons  which  have  at  different  times  been 
brought  forward  it  will  not  be  necessary  to  speak  in  this  paper,  the  merits 
and  demerits  of  all  of  them  having  been  so  frequently  discussed  in  relation 
to  the  present  service  pontoon,  which  has  here  been  taken  as  the  standard 
of  comparison. 

We  have  seen,  as  you  may  remember,  that  the  Russians  have  a  pon- 
toon of  waterproof  canvas.  Thev  first  used  it  in  1807  when  they  success- 
fully made  several  passages  of  rivers  with  it;  they  still  employ  this 
pontoon,  and  I  have  a  letter  from  a  distinguished  officer,  who  has  seen  sod 
studied  much  of  foreign  armies,  in  which  he  says,  "  The  Russians  have  a 
canvas  pontoon  which  they  are  very  fond  of."  So,  as  it  has  stood  the 
test  of  more  than  half  a  century's  experience,  it  would  appear  that,  after  ail, 
there  may  be  something  in  this  flimsy  material. 

I  may  give  another  instance  of  the  employment  of  canvas  as  a  boat 
covering.  On  our  wildest  and  most  unsheltered  coast,  exposed  to  the  foil 
swell  of  the  Atlantic,  the  Galway  fishermen  are  in  the  habit  of  gou$ 
out  long  distances  to  sea  in  their  long  row-boats,  which  are  formed  of  a 
skeleton  of  wood  covered  with  either  canvas  or  hides,  and  they  hold  tte 
opinion  that  such  a  boat  is  more  seaworthy  than  a  wooden  one,  from  tk 
fact  of  its  elasticity  in  a  rough  sea. 

Sir  Howard  Douglas  mentions  that,  in  India,  boats  for  military  par- 
poses  have  been  successfully  constructed  of  hides  stretched  over  a  frame- 
work of  bamboos,  and  strongly  advocates  the  employment  of  basket-boats 
for  such  purposes. 

I  may  be  perhaps  allowed  to  give  my  personal  experience  with  canras 
boats.  I  have  at  different  times  possessed  three  canvas  boats,  all  of 
which  I  constructed  myself,  and  I  can  safely  say  that  I  have  often  exposed 
them  to  injury  by  running  on  rocks  and  piles  which  would  hare  been 
fatal  to  a  wooden  boat,  and  that  I  never  met  with  the  slightest  accident 
in  one  of  them. 

I  am  sure  that  the  idea  of  canvas  being  more  liable  to  injury  is  a 
most  mistaken  one,  but  if  injured  it  is  infinitely  more  easily  repaired.  I* 
a  tin  pontoon  spring  a  leak  you  are  only  made  sensible  of  the  fact  fcjr 
finding  it  gradually  disappearing  from  under  you  ;  you  have  no  meani* 
knowing  the  position  or  character  of  the  injury,  and  the  only  &% 
you  can  do  is  to  break  the  bridge,  thus  stopping  all  communication,  $ 
the  pontoon  (which  must  be  lashed  to  its  fellow)  to  shore,  light  a  to 
and  set  a  tinker  or  two  at  work,  who  will  probably  make  a  day's  job  of  it; 
while  with  the  canvas  boat  you  can  constantly  inspect  the  interior, 
and  in  case  of  a  leak  you  have  only  to  send  a  man  in  to  find  out  its  situ* 
tion,  when  a  little  pitch-plaster  will  remedy  it  pro  tern.,  and  the  regi- 
mental tailor  will  set  it  to  rights  in  ten  minutes  on  the  first  opportunity 

The  lightness  of  the  canvas  pontoon  would  moreover  admit  of  a  com- 
plete extra  set  of  pontoons  being  carried  without  even  then  bringing  up 
the  number  of  waggons  to  that  necessary  for  the  transport  of  either  of 
the  others,  and  thus  you  could  afford  to  have  one  relief  of  pontoons  alway* 
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in  hospital,  and  another  fit  for  duty;  and,  as  a  canvas  pontoon  is  not 
half  the  cost  of  one  of  the  others,  there  could  be  no  objection  on  that 
score. 

I  know  that  it  will  be  urged  by  some  of  the  admirers  of  the  metallic 
pontoon  that  the  canvas  boat  will  not  row  so  well  as  either  the  tin  or  the 
oanoe,  to  this  I  would  answer  that  there  is  no  difficulty  in  making  a 
perfectly  good  and  fast  boat  with  canvas,  but  at  present  our  business  is 
with  pontoons ;  if  we  try  to  make  one  thing  do  the  work  of  two,  we  shall 
probably  arrive  at  the  usual  result  of  such  contrivances,  viz. :  that  it  will 
do  neither  well,  and  the  end  will  be  that  we  shall  spoil  a  good  pontoon  to 
make  a  bad  boat. 

It  seems  to  be  doubtful  whether  the  quality  of  rowing  has  not  been  for 
some  time  very  much  over-rated  in  value  in  our  pontoon  service;  at 
Chatham  it  certainly  has  its  advantages  in  providing  healthy  exercise  for 
the  men  and  producing  a  pleasing  effect  on  a  field-day,  and  its  value  is 
perhaps  greater  in  home  campaigns  than  in  actual  warfare.  In  order, 
however,  that  the  canvas  boat  bridge  should  be  efficient  in  this  respect 
also,  I  propose  that  for  every  five  waggons  of  bridge  there  should  follow 
one  boat-carriage  which  would  carry  five  boats  of  this  model,  viz.:  a 
whale  boat  34  feet  long  by  6  feet  beam,  pulling  twelve  oars,  with  water- 
tight bulk-heads  up  to  the  thwarts,  and  with  an  air  vessel  at  each  end, 
capable  of  sustaining  fifteen  or  twenty  men  in  case  of  accident  to  the  boat. 
Thus  to  every  three  pontoons  there  would  be  one  full-sized  ship's  life-boat 
which  could  live  in  almost  any  weather,  which  in  case  of  emergency  could 
supply  the  space  of  a  spare  pontoon  to  the  bridge,  and  which  would  not 
only  free  the  canvas  pontoon  bridge  from  the  charge  of  want  of  power  of 
locomotion,  but  would  place  it  in  this  particular  for  beyond  any  former 
pontoon  bridge  that  has  ever  been  constructed. 

If  then,  as  I  hope,  I  have  been  able  to  shew  that  we  have  the  power  of 
constructing  a  pontoon  that  shall  be  so  superior  to  that  now  in  use  in  our 
service,  that 

1.  Its  buoyancy  is  nearly  double; 

2.  Its  weight  little  more  than  half; 

8.  Its  bulk  for  transport  only  a  seventh ; 

4.  Its  superstructure  greatly  simplified; 

5.  The  length  of  its  bridge  on  the  line  of  march  less  than  half; 

6.  The  number  of  horses  reduced  in  like  proportion; 

7.  That  it  is  accompanied  by  a  life-boat  to  every  three  pontoons; 
8  That  the  cost  is  reduced  considerably; 

and  if  with  all  these  advantages  we  have  likewise  succeeded  in  retaining 
the  almost  perfect  stability  and  bridge-forming  qualities  of  the  bateau  h 
ponton,  I  think  we  may  fairly  be  said  to  have  made  an  attempt  in  advance 
towards  the  perfect  pontoon  equipment  which  is  sighed  for  by  the  writer 
in  the  Aide  Memoire  above  alluded  to. 

I  shall  conclude  by  telling  you  that  the  War  Department  have  appropri- 
ated a  sum  of  money  for  the  trial,  on  a  considerable  scale,  of  the  canvas 
pontoon,  that  several  of  them  are  now  being  constructed  under  my  super- 
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intendence,  and  that  before  the  summer  practice  is  over  I  am  in  hopes  that 
we  shall  be  able  to  report  some  progress  towards  the  attainment  of  this 
military  philosophers'  stone,  a  perfect  pontoon  bridge  equipment.* 

*  The  pontoons  here  alluded  to  have  now  been  constructed;  and  in  a  trial  whieh 
took  place  in  presence  of  H.R.H.  the  Commander-in-Chief,  both  pontoons  and  life-boat 
hare  fully  come  up  to  the  estimate  that  is  here  made  of  their  powers,  both  aa  to  portability, 
bnoyanoy,  steadiness,  and  stability  when  in  a  bridge. — F.  F. 
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Friday,  May  11th,  1860. 
General  Sir  J.  F.  BURGOYNE,  Bart.  R.E.  G.C.B.  in  the  Chair. 


THE  DEFENCES  OF  PORTSMOUTH.* 

By  Colonel  SHAFTO  ADAIR,  F.R.S. 

A.D.C.  to  the  Queen. 

There  are  special  difficulties  incident  to  the  treatment  of  strategic  ques- 
tions as  applicable  to  England,  arising  from  the  character  of  her  people, 
and  from  the  character  of  her  wars.  The  English  mind  has  great 
difficulty  in  admitting  the  assumption  that  battles  might  be  fought  in 
the  course  of  events  on  English  ground,  although  forts  and  works 
of  defence  indicate  such  a  possibility.  Secondly,  in  the  interval  be- 
tween the  Peninsular  War  and  the  first  Scinde  Campaign,  though  Eng- 
land was  rarely  at  peace,  no  war  of  strategy  was  undertaken.  Pro- 
bably the  largest  school  of  experience  is  to  be  found  in  the  operations 
consequent  on  the  Indian  Mutiny.  The  system  of  concentration  of 
columns  on  the  positions  of , the  mutineers,  in  order  to  crush  the  rebel 
forces  after  the  capture  of  Lucknow,  is  a  magnificent  object  of  study. 

Rationale  of  Defence. 

There  are  five  principal  points  to  be  considered — 

First.  Whether  any  and  what  portion  of  the  national  defence  shall 

be  assigned  to  fortresses  or  permanent  works  of  the  first  class. 
Secondly.  Whether  these  works  shall  be  treated  as  substantive  and 

isolated  points  of  resistance,  or  as  points  of  appui  in  strategic  plans 

and  for  tactical  movements. 
Thirdly.   Whether  the  regular  Army   is  competent  in  numerical 

strength  to  the  service  required. 
Fourthly.  Whether  the  Militia,  that  is,  the  Army  of  Reserve,  the 

Yeomanry,  and  Pensioners,  can  be  made  available.     And 
Fifthly.     Whether  the  defensive  system  can  be  so  composed  as  to 

include  .the   service    of   a  volunteer  auxiliary    force — Infantry, 

Cavalry,  Artillery  with  Engineers,  and  Boat  squadrons. 

Let  it,  then,  be  assumed  that  England  must  have  a  special  military 
system  for  home  defence.    And  in  this  should  be  utilized  the  sedentary 

*  The  district  map  referred  to  in  the  Lecture  has  not  been  published,  to  avoid  great 
increase  to  the  size  of  the  publication,  but  it  is  hoped  that  the  details  given  in  the 
Appendix  will  enable  the  reader  to  follow  the  plan. 
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portion  of  the  national  forces.  And,  to  suit  the  defensive  character  of 
her  strategy,  as  well  as  to  compensate  for  paucity  of  numbers  and  lack  of 
practical  experience,  the  system  must  be  largely  based  on  the  advan- 
tages to  be  derived  from  fortified  positions,  whether  permanent  or  field. 
Hence  it  may  be  assumed  that  the  defence  of  fortresses  of  the  first  class 
must  be  entrusted  to  the  regular  forces,  and  that  of  the  field  works  to 
those  of  the  second  class— to  die  Army  of  Reserve  and  the  local  forces. 

Now  as  regards  the  nature  of  English  works  of  the  last  150  years— 
from  the  time  when  the  feudal  castle  or  military  blockhouse  of  Henry 
VIII.'s  construction  became  obsolete — the  most  noteworthy  quality  is  the 
low  power  of  defence,  combined  with  large  capacity  for  garrison  and 
stores.  As  at  Landguard  Fort,  every  work  had  the  pretensions  of  a  fort ; 
and  every  fortified  town,  of  a  fortress,  as  on  the  lines  of  Portsmouth. 
The  model  afforded  by  the  bastioned  villages  of  the  Flemish  frontiers  was 
faithfully  copied  by  the  Engineers  who  had  been  present  at  the  sieges  of 
the  wars  of  William  and  of  Marlborough.  But  the  English  defeature 
work,  redoubts,  forts,  or  fortress,  should  represent  the  keep  of  a  camp  of 
manoeuvre. 

I  proceed,  with  the  sanction  of  I  I.R.I  I.  the  General  Commanding-in- 
Chief,  and  the  permission  of  the  Council,  to  consider  the  conditions  under 
which  the  defence  of  Portsmouth  may  be*  conducted,  either  as  the  site 
of  an  arsenal  and  dockyard,. as  a  maritime  fortress,  or  as  a  land  fortress 
of  the  first  class,  with  its  dependent  positions  and  entrenched  camp ;  and 
also  as  furnishing  a  base  of  operations  in  the  event  of  invasion.  I  pro- 
pose, however,  to  omit  all  means  of  defence  depending  on  the  Natal 
departments  in  activity. 

First.  With  regard  to  Portsmouth  as  the*  site  of  an  arsenal  and  dock- 
yard. 

On  referring  to  the  map  it  will  be  seen  that  if  a  line  be  drawn  from 
Fort  Monckton,  at  the  western  angle  of  the  outer  harbour,  or  roadstead, 
to  Southsea  Castle  on  the  eastern,  as  a  base,  and  thence,  on  either  shore, 
to  the  Block  House  Fort,  the  point  where  the  gorge  narrows  and  the 
harbour  is  entered,  as  the  apex,  an  isosceles  triangle  will  be  described,  of 
which  the  sea-base  —  3,500  yards,  and  the  sides  =:  2,800.  Outside, 
and  almost  parallel  with  the  base  of  this  triangle,  the  fair  way  lies  from 
the  westward,  till  arriving  at  a  point  nearly  opposite  Southsea  Castle  it 
joins  the  passage  by  the  Nab  Light,  from  the  eastward,  which  forms  an 
obtuse  angle  with  the  direct  passage  into  the  inner  harbour,  passing 
under  the  sea-face  of  the  lines  of  Portsmouth  proper.  This  triangle  lies 
in-shore  of  one  of  the  chief  anchorages  of  the  empire;  wherefore  great 
care  has  been  taken,  at  all  periods,  from  the  time  of  Edward  VI.,  to  secure 
the  anchorage  from  occupation,  and  the  sea-face  of  the  works  from  close 
attack.  Now,  although  it  would  appear  on  the  first  inspection  easy 
to  make  the  inner  harbour  at  any  time  of  tide,  yet  the  channel  is  tor- 
tuous and  exceedingly  difficult  of  entrance  and  exit  at  times,  and  always 
inaccessible  to  heavy  vessels  with  their  lower  deck  guns  in.  With 
regard  to  the  protection  which  is  given  by  landworks,  two  forts  at  the 
gorge,  namely,  the  Block  House  Fort  and  the  Point  Battery,  project  their 
fire  athwart  the  channel.  Fort  Monckton  with  its  guns  sweeps  the 
anchorage  at  Spithcad,  and  Southsea   Castle  brings  to  bear  a  diverging 
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fire  on  the  eastern  and  western  passage,  which  unite  at  1,200  yards  from 
its  batteries. 

It  is  needless  to  detail  the  nature  of  the  armament  of  these  works. 
Southsea  Castle  is  a  work  of  an  old  trace,  like  the  forts  within  the  limit 
of  the  Cinque  Ports.  These  have  been  enlarged  and  strengthened  so  as 
best  to  meet  the  requirements  of  warfare,  and  may  be  described  as  being 
constructed  on  the  same  principle  as  the  original  works  which  were  en- 
larged and  re-modelled  by  Vauban  and  his  immediate  successors,  and 
not  on  the  pure  bastioned  trace,  or  on  the  polygonal,  which  obtains  so 
prominently  at  the  present  day.  The  fire  of  these  works  sweeps  the 
channel  very  effectually.  Southsea  Castle  gives  an  oblique  fire  on 
vessels  approaching  and  passing  into  the  inner  harbour,  but  it  has 
been  found  necessary  to  supplement  its  fire  by  reconstruction  of  a 
work  on  the  foundations  of  the  old  Lumps  Fort,  1,600  yards  to  the 
eastward.  This  work  is  on  the  new  construction,  and  will  mount  17 
heavy  guns,  sweeping  by  direct  and  oblique  fire  the  obtuse  angle  down 
which  vessels  coming  from  the  eastward  pass  into  the  inshore  channel 
parallel  to  the  coast  line.  A  similar  work  is  projected  between  Lumps 
Fort  and  Fort  Cumberland.  The  fire  from  the  old  works  on  a  bastion  trace 
at  Portsmouth  is  simply  perpendicular  to  the  line  of  passage,  and  not 
apparently  very  effective  against  steamers  ;  while  to  judge  from  the  con- 
struction, the  nature,  and  command  of  these  works  in  reference  to  the 
immense  offensive  powers  of  vessels  of  war  with  the  present  armament,  it 
appears  probable  that  any  heavy  vessel,  well  within  range  of  the  King's 
bastion,  and  the  curtain  connecting  it  with  the  Point  Battery,  would  act 
with  most  destructive  effect  against  that  portion  of  the  sea  line  of  defence. 
But  a  vessel  approaching  for  that  purpose,  being  broadside  to  the  main 
works  of  Portsmouth,  would,  having  endured  the  oblique  fire  of  Southsea 
Castle  and  Lumps  Fort,  be  raked  by  the  guns  of  the  Block  House  Fort, 
and  therein  consists  the  safety  of  the  Channel.  It  appears  then  that,  so 
far  as  direct  fire  will  prevent  the  ingress  of  vessels  of  war,  the  key  of 
Portsmouth  Harbour  lies  in  the  Block  House  Fort. 

The  question  of  the  shape  of  embrasure,  and  of  the  protection  enjoyed 
by  plated  vessels,  will  be  considered  hereafter. 

Now,  restricted  as  every  heavy  vessel  of  war  must  be  in  the  choice  of 
the  channel,  and  exposed  during  the  greater  part  of  her  course  to  a  heavy 
and  fatal  fire  from  Block  House  Fort,  it  is  not  very  probable  that  it  would 
be  attempted  to  force  the  passage  of  the  inner  harbour  by  the  unassisted 
broadsides  of  line-of-battle  ships  or  heavy  frigates.  I  leave  the  question 
of  the  accuracy  with  which  guns  can  be  trained  from  the  decks  of  vessels 
under  steam,  so  perfectly  manageable  as  they  must  be,  to  professional 
discussion.  But  one  point  should  be  noticed  which  has  not  yet  been 
brought  prominently  forward  in  respect  to  the  defences  of  Portsmouth 
Harbour.  The  approach  of  vessels  of  war,  of  the  heaviest  class,  is 
restricted  by  the  circumstances  of  the  tortuous  channel  delaying  their 
course,  while  their  huge  bulk  is  exposed  to  the  fire  of  the  forts. 
But  there  is  another  element  of  attack  which  might  be  developed  in 
aid,  and  would  exercise  a  very  material  effect  on  the  fortunes  of 
the  day :  I  speak  of  those  formidable  and  minute  batteries  of  move- 
ment,  gun-boats.     J  class    among    gun-boats    every    steamer    that    is 
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restricted  to  the  use  of  one  or  two  guns.     With  the 'experience  of  thr 
last  war  to  guide  us,  it  is  probable  that  in  any  attack  on  Portsmouth,  Dot 
made  solely  for  purposes  of  destruction  by  vertical  fire  from  long  range 
gun-boats  would  be  brought  up,  and  materially  assist,  in  accordance  with 
the  system  of  nautical  tactics,  which  in  many  cases  prefers  the  fire  of 
accumulated  gun-boats  to  the  heavy  battery  of  a  man-of-war.    Now,  a 
gun-boat  engages  a  battery  ordinarily  at  great  advantage.     If  the  Block 
House  Fort  or  Point  Battery  be  attacked,  on  the  prolongation  of  the 
capital,  that  is,  perpendicular  to  the  face  of  the  work,  the  loss  caused  by 
enfilade  is  reduced  to  the  lowest  expression,  especially  if  the  rear  of  the 
guns  be  secured  by  parados,  or  by  ramps  perpendicular  to  the  rampart,  is 
on  the  Gomer-Elson  lines.      But  if  a  gun-boat  be  placed  permanently 
upon,  or  occupy  at  intervals,  a  point  in  enfilade  of  a  heavy  shore  battery, 
the  conditions  of  the  contest  become  most  unequal.     The  gun-boat,  wit& 
its  power   of  movement,   small  bulk,   and  heavy  armament,  selects  a 
position   whence  it    can    by    projection   of  shells  to   the   rear  of  the 
work  distract  the  attention  and  annoy  the  gunners  of  any  battery  es 
entirely  casemated.     For  in  the  case  where  the  gun-boats'  line  of  foe 
traces  a  very  obtuse  angle  to  the  face  of  the  work,  the  Haxo  casemate  would 
in  itself  be  but  slight  protection  against  the  scourging  and  searching  fire 
from  shell  guns  plunging  in  reverse.     A  floating  shore-battery  might  tait 
up  the  defence  doubtless,  but  would  in  turn  be  shelled  by  another  gun- 
boat, and  a  series  of  duels  would  result  of  giant  against  dwarf,  where 
the  chances  were  in  favour  of  the  party  whose  defeat  or  annihilstirc 
would  probably  be  no  equivalent  for  the  loss  previously  sustained  by  the 
battery.     Let  it  be  supposed  that  a  line  of  gun-boats  is  echeloned  in 
shoal  water  in  a  line  parallel  to  the  faces  of  Fort  Monckton,  the  Gillkicte 
Battery,  and  Blockhouse  Fort    A  more  formidable  line  of  battle  in  aid 
of  an  attempt  to  force  the  in-shore  channel  can  scarcely   be  devised- 
And  let  the  same  conditions  be  applied  in  diversion  on  the  eastern  pas- 
sage, from  Fort  Cumberland  to  the  entrance  of  the  in-shore  channel.  fi 
may  be  assumed  that  this  fire  of  support  would  be  sufficiently  destructw. 
It  must  be  dealt  with  and   dissipated  on    tactical  principles,  identical 
with   those  which  define  its  adoption.    The  ascendancy  acquired  to  the 
maritime  attack  by  dissemination    of  fire   over  land  defence  must  be 
reversed,  *and  the  superiority  restored  to  batteries  over  the  formid&bk 
gun -boat.      But  provision  has  not  yet  been  made  in  the  sea  defences  of 
Portsmouth  to  meet  this  contingency.    It  has  been  laid  down  by  h$ 
authority,  that  under  circumstances  similar  to  those  under  which  the  attack 
of  Portsmouth  Harbour  would  be  conducted,  a  supplemental  fire  on  heatj 
vessels  should  be  disseminated,  because,  in  proportion  to  the  dissemination 
of  fire,  loss  is  occasioned  to  the  antagonist,  whose  fire  is  massed. 

A  very  remarkable  action  might  be  quoted,  which  was  fought  in  the 
Scheldt  in  1814,  with  one  5£-inch  howitzer  and  a  field  gun  against  the 
battery  of  a  French  frigate.  The  howitzer  and  field  gun  were  placed  in 
position  on  the  banks,  and  the  French  frigate,  lying  in  the  channel)  tf*8 
ultimately  obliged  to  weigh.  This  illustrates  the  advantage  of  a  dissemi- 
nated fire.  It  becomes  a  question,  then,  how  far  the  direct  fire  of  tk 
heavy  forts  shall  be  supplemented  by  scattered  batteries  specially  &■ 
signed  to  act  against  gun-boats. 
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It  may  be  well -imagined  that  in  the  triangle,  including  the  Spitsand, 
and  in  shoal  water  of  1  j  fathoms,  it  would  be  perfectly  easy  for  a  detach- 
ment of  gun-boats  so  to  take  up  their  position  that  they  would  harass,  and 
possibly  even  keep  down,  the  fire  of  heavy  guns  mounted  in  works  of 
rectilinear  trace,  while  those  very  guns  could  not  be  brought  to  bear  on 
the  gun-boats.  Now  what  is  true  of  disseminated  fire  against  batteries  from 
the  sea,  is  true  of  disseminated  fire  against  gun-boats  from  the  land.  It  is 
proposed  then  to  construct  a  system  of  batteries  as  against  gun-boat  attack 
especially,  but  also  to  serve  against  heavy  vessels.  The  conditions  of  con- 
struction of  such  lines  are  easily  determined  by  the  positions  which  lines 
of  gun-boats  would  of  necessity  occupy  for  the  purpose  of  co-operating  in  a 
maritime  attack.  Let  a  line  be. drawn  from  Southsea  Castle  at  an  obtuse 
angle  to  the  salient  of  the  King's  Bastion,  a  distance  line  of  1,430  yards  to 
the  westward ;  and  to  the  eastward  draw  a  line  passing  through  Lumps 
Fort  at  1,600  yards,  to  Fort  Cumberland,  a  further  distance  of  2,800 
yards.  Now  it  will  not  be  sufficient  to  have  a  disposable  force  the 
specific  duty  of  which  shall  be  to  engage  a  gunboat  squadron,  but  it  must 
also  be  so  disposed  as  to  overpower  the  gun-boat  fire  without  accumu- 
lating such  a  mass  of  gunners  and  artillery  within  works  under  fire  from 
the  gun-boats,  which  would  be  murderous  in  its  effects  proportionately  to 
the  number  of  men  and  guns.  Southsea  Castle  is  supported  on  either 
point  by  two  auxiliary  batteries,  having  a  flanking  fire  eastward  and  west- 
ward of  two  68-pounder  guns. 

On  these  line3  it  is  proposed  to  construct,  at  such  a  distance  from  the 
crest  of  the  beach  as  should  give  sufficient  command  of  the  in-shore 
channel,  and  commencing  on  Southsea  Common,  a  line  of  3-gun  batteries 
en  echelon ;  these  guns  would  be  scarcely  seen  over  the  beach,  while  they 
would  exercise  a  perturbing  influence  over  the  movements  of  the  gun- 
boats. Three  guns  are  assigned  because  the  concentrated  fire  of  three 
guns  on  a  single  gun-boat  would  probably  occasion  her  to  alter  her 
position  if  stationary,  or  disorganise,  if  in  motion,  the  system  of  delivering 
fire  on  recurring  curves  of  approach  and  retreat.  The  fire  of  Southsea 
Castle  might  be  advantageously  delivered  gun  by  gun.  On  the  prolonga- 
tion of  the  line  towards  Lumps  Fort,  and  thence  to  Fort  Cumberland,  at 
suitable  intervals,  and  at  such  an  elevation  as  should  give  due  command, 
batteries  should  be  half  sunken,  constructed  on  the  same  principle,  so  that 
even  if  a  line-of-battle  ship  worked  into  the  channel,  the  probability 
is  that  but  very  slight  harm  would  be  done  to  the  disseminated  batteries. 

It  is  with  very  considerable  diffidence  that  I  venture  to  make  these 
suggestions,  yet  it  has  struck  me  forcibly,  in  the  course  of  practice  from 
the  batteries  of  Southsea  Castle,  due  regard  being  had  to  the  peculiar 
nature  of  the  entrance  to  the  inner  harbour,  that  it  will  be  necessary  to 
prepare  some  special  system  of  defence  against  the  class  of  attack  by  gun- 
boats, which  would  be  very  irritating,  and  might,  possibly,  become  dan- 
gerous ;  and  is,  moreover,  a  system  the  materials  of  which  lie  within  the 
capacity  of  non-maritime  states,  or  maritime  states  of  the  second  order,  to 
organise  at  no  great  cost  of  money,  men,  or  sea-going  experience.  A 
partial  idea  of  the  tactics  applicable  to  an  attack  of  this  class  may  be 
easily  obtained.  The  chart  printed  on  the  occasion  of  the  Great  Naval 
Review  of  1856  represents  the  primary  or  original  position  of  the  men- 
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of-war,  gun-boats,  mortar-boats,  and  floating  batteries,  which  w*i 
reviewed  by  Her  Majesty  at  the  termination  of  the  Russian  war.  The* 
present  will  remember  how  triumphantly  those  magnificent  24  sail  of  lb* 
line  swept  the  sea  at  Spithead  without  a  sail  being  let  fall.  And  they  *l 
also  recollect  the  general  effect  of  energy  and  concentration  produced  ev;: 
by  the  blank  firing  in  bombardment  of  Fort  Monckton,  from  the  mosqiit 
fleet  of  gun-boats  which  auchored  in  shore.  The  positions  pointed  out  k 
the  chart  give  a  very  instructive  lesson  on  the  probable  course  of  attack 
by  heavy  vessels,  whether  alone  or  assisted  by  mortar  and  gun-boats  ». 
floating  batteries. 

In  considering  the  attack  by  direct  fire,  as  on  the  Block  House  Fr*. 
the  question  of  construction  of  the  embrasures  of  all  works,  especa^ 
of  the  casemated,  becomes  of  importance.  The  engineers  of  the  Unite: 
Service  have  given  much  attention  to  this  subject,  with  reference  to  tht: 
coast  defences,  and  from  the  experiments  recorded  in  the  Report  of  Brar. 
Brig.  Gen.  Totten,  on  the  effect  of  firing  against  embrasures,  1852, 1858,  is: 
1855,  it  appears  that  by  the  employment  of  embrasures  with  offset^ 
cheeks,  as  compared  with  embrasures  with  flaring  cheeks,  the  conditio 
of  entry  of  canister  iron  balls  1*05  are  reversed.     Thus — 

Of  canister  iron  balls  .         .         .     105  diameter,  per  cent,  fiitf 

Against  Embrasures  with  flaring  cheeks     95  reflected,    5  stopped. 
„  „         OfFseted  cheeks       6  reflected,  94  stopped. 

The  materials  for  construction  in  order  of  excellence  are  stated  to  be- 
wrought  iron,  lead,  concrete,  brickwork,  sandstone,  granite.  But  & 
tabulated  results,  p.  160  of  the  Report,  are  more  remarkable  as  bettfett 
snips  and  forts  : — 


Tabulated  Results 

Iron  and  leaden  canister  balls  discharged  in  half  an  hour  through  embn- 
sures  of  a  casemated  battery  of  twenty-four  guns,  and  through  ptf* 
\  of  a  ship  of  fifty  guns  in  each  broadside,  tota" 
pftnh  —?  fi.000    AniiATA   4W»f       Tn    fl^.nnnnderfl 


holes  of  a  ship  of  fifty  guns  in  each  broadside,  total  surface  fort  is 
ship  each  =:  6,000  square  feet.  In  82-pounders  and  8-inch  gtu* 
Number  entering  each  embrasure  and  port  hole. 


No.  entering  each.  No.  entering  all 

No.  entering  each 

No.  entering^ 

Embrasure.       the  Embrasures. 

Port. 

Pa*. 

Musket 

Iron  1*05  Musket 

Iron  1-05 

M. 

I. 

M. 

t 

From  Impounders  :— 

I 

Large  embrasures,  54ft. 

1,404 

351     '  33,0% 

8,424 

Target  embra.  flaring  cheeks 

331 

58          6,544 

1,392 

—  oflseted  cheeks  - 

101 

25     I     2,424 

600 

shutters    - 

10 

3             240              72 

Suit's  Pobtbolss 

— 

, 

_ . 

126 

31 

6,300 

\fi» 

From  8-lnch  guns  :— 

Large  embrasure,  54ft. 

2,754 

648 

60^)06 

16,552 

Target  embra.  flaring  cheeks 

453 

106 

10,872 

2,644 

■  offseted  cheeks  - 

198  ,        46 

4,752 

1,104 

Shatters    - 

20             5 

4H0 

120 

Suit's  ToaTBOUBS 

-   1   ~ 

252 

52 

18,600 

*,» 
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The  paper  is  to  be  found  in  Prof.  Papers,  R.E.,  which  should  be 
consulted  on  construction  of  offseted  cheeks  and  of  embrasure  shutters. 

With  regard  to  the  armament  of  the  sea-faces  of  these  batteries  and 
of  the  works,  the  general  employment  of  shell-guns  should  be  insisted 
on;  mortar  fire  is  inefficient  against  shipping.  The  result  of  experiment 
from  a  18-inch  mortar  at  a  range  of  600  yards,  against  an  anchored 
steamer  whose  beam  shall  be  40  feet,  gives  a  per-centage  of  16  hits.  But 
there  is  another  weapon,  namely,  the  shell-gun,  from  which  can  be  pro- 
jected into  the  advancing  vessel,  a  missile  of  sufficiently  disruptive  force, 
with  much  greater  certainty  of  aim.  And  as  to  the  result  of  the  explo- 
sion of  a  shell  on  board  a  man-of-war,  that  remarkable  instance  of  the 
explosion  of  a  shell  in  the  Medea,  printed  in  Sir  Howard  Douglas's 
"  Naval  Gunnery,"  shows  that  the  explosion  of  several  shells  must  pro- 
duce a  most  terrific  effect  on  the  strongest  vessel.  But  it  must  be  under- 
stood that  the  shell  guns  are  to  project  shells,  or  red-hot  shot,  and  not 
cold  hollow  shot,  which  is  a  projectile  of  the  least  satisfactory  results 
of  its  class,  fired  from  batteries  against  shipping. 

Many  interesting  points  of  detail,  as  for  instance  the  merits  of  the 
Armstrong  and  Whitworth  guns,  and  of  the  resistance  which  plated  vessels 
may  be  able  to  oppose  to  batteries,  must  necessarily  be  postponed.  But  it 
may  be  observed  here,  that  the  advantage  derivable  from  the  projectile 
will  be  multiplied  and  increased  by  successive  trials,  and  it  is  probable  that 
whatever  resistance  the  strengthening  of  vessels  may  have  given  under 
the  old  system,  will  be  still  further  increased  by  the  powers  of  resistance 
given  to  plated  vessels. 

Still  it  is  said  that  the  Whitworth  8£ -pounder  gun  has  pierced  a 
wrought-iron  plate  of  4*5  inches  at  200  yards.  But  the  experiment  was 
probably  made  against  a  stationary  object  (the  floating  battery),  and  on 
a  line  of  fire  perpendicular  to  the  vertical  plane  of  the  target. 

Is  it  to  be  assumed  that  the  penetration  would  have  been  equal  against 
an  object  in  motion,  whereof  the  point  of  percussion  should  lie  in  a  plane 
inclined  to  the  line  of  fire  at  an  angle  of  not  more  than  15°?  If  not, 
then  every  gun  commanding  the  channel  of  approach  to  a  harbour  must 
be  capable  of  traversing  at  low  horizontal  angles,  and  in  fact  become 
a  gun  of  enfilade,  and,  if  not  en  barbette,  the  cheeks  of  the  embrasure 
should  be  splayed  proportionally. 

But  one  disturbing  element  of  calculation  in  the  trace  of  sea  works 
has  already  shown  itself.  The  increased  range  of  the  Enfield  rifle  has 
extended  the  line  of  defence  from  180  to  500  yards,  as  in  the  sea  rampart 
and  works  at  Alverstoke,  that  is  as  3  to  1. 

Passing  from  the  attack  to  force  the  passage  of  the  inner  harbour, 
the  consideration  of  Portsmouth  as  a  maritime  fortress  is  now  to  be 
approached.  And  here  it  becomes  incumbent  to  refer  to  an  omission 
which,  no  doubt,  has  already  been  noticed,  namely,  of  notice  of  the 
defences  of  the  Isle  of  Wight.  Considering  Portsmouth  as  a  maritime 
fortress,  the  Isle  of  Wight  must  be  taken  as  a  work  projected  across  the 
main  ditch,  or  as  an  outpost  to  be  most  vigilantly  guarded.  I  prefer 
assigning  the  tier-towers  which  have  been  suggested,  and  will  be  probably 
carried  out  on  the  Horse  Sand  and  on  No-Man's  Land,  to  the  defence  of 
the  passage  of  the  eastward  of  the  Isle  of  Wight,  rather  than  to  take  them 
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into  consideration  of  the  defence  of  the  harbour  proper.  The  works  then 
that  are  now  available  for  the  defence  of  the  passage  to  the  westward  are, 
Victoria  Fort,  the  Cliff-End  Fort,  and  the  batteries  at  Hurst  Castle  to  the 
westward.  On  the  south  coast  lie  the  batteries  of  Freshwater  and  the  old 
work  of  Sandown,  which  though  now  valueless  from  decay,  is  well  placed 
for  sweeping  the  coast.  I  would  here  refer  to  the  ingenious  system  of  an 
anonymous  writer  who  proposes  for  the  defence  of  the  coast  line  of 
England  works  which  are  thus  described. 

Vessels  carrying  batteries  of  heavy  guns  capable  of  injuring  forts  can  nowhere  approach 
within  a  considerable  distance  of  the  shore — this  distance  being  generally  greater  when 
the  nature  of  the  coast  affords,  in  other  respects,  fewer  advantages  for  defence,  and  roor 
facilities  for  invasion. 

If  the  space  near  the  shore  within  which  ships  and  floating  batteries  cannot  be  broagfa. 
and  which  an  invading  army  must  cross  in  open  boats,  and  if  the  beach  and  banks  up* 
which  it  must  land  and  form,  be  effectually  under  the  fire  of  a  sufficient  number  of  gnu, 
it  will  be  impossible  for  a  force,  however  numerous,  to  land  its  artillery  and  ammunition 
except  it  can  first  silence  the  fire  of  these  guns. 

But  because  ships  cannot  approach  close  to  the  land,  it  is  possible  to  plant  gun*  j»* 
tected  from  their  fire  that  will  accomplish  the  purpose. 

Where  the  line  of  the  coast  has  bold  curves  or  projections,  and  the  banks  are  elevatei 
such  position?  will,  for  the  most  part,  be  readily  obtained,  and  require  little  aid  from  fit 
to  render  them  efficient  for  protection  ;  but  where  such  natural  advantages  are  not  to  be 
found,  earth  mounds  of  adequate  dimensions  will  do  all  that  is  required. 

If  small  forts,  protected  cither  by  the  form  of  the  coast,  or  by  artificial  earthworks,  ftm 
fire  from  the  sea  (except  that  which  is  from  too  great  a  distance  to  injure  them),  mtde 
bomb  proof  and  secure  from  escalade,  be  placed  along  the  shore  at  proper  intervals  and 
positions,  the  fire  from  them  will  command  every  point  on  the  shore,  and  the  approscs  to 
it  in  such  a  manner  as  to  render  a  hostile  landing  impracticable. 

A  bank  of  earth  150  yards  long,  placed  along  the  beach  close  to  high- water  mvfc, 
sloping  upon  its  sea  face,  and  supported  by  a  nearly  vertical  wall  upon  the  land  side,  m*fe 
of  sufficient  height  and  thickness,  will  protect  guns  placed  near  the  centre  of  its  length, 
pointed  along  the  shore,  from  being  fired  upon  from  vessels,  except  from  a  very  great  dis- 
tance. For  instance,  a  gun  placed  15  yards  behind  the  embankment,  is  only  exposed  to 
a  vessel  that  approaches  within  400  yards  of  the  shore  at  2,100  yards  distance;  one  pbced 
9  yards  away  from  the  mound  does  not  become  visible  till  a  vessel  as  near  the  shore  » 
8,500  yards  off ;  while  one  only  3  yards  from  the  wall  cannot  be  seen  from  a  nearer  point 
than  7,000  yards,  and  that  only  by  a  vessel  within  250  yards  of  the  land. 

By  making  the  bank  sufficiently  high,  several  tiers  of  guns  may  be  placed  in  sack » 
position,  so  that  an  adequate  fire  can  be  maintained  in  both  directions  along  the  bests. 
The  shot  from  the  guns  three,  nine,  fifteen,  yards  respectively  from  the  mound  will  striki 
the  water's  edge  about  300,  500,  and  1,100  yards  from  the  guns. 

It  must  be  evident  to  every  one  at  all  aware  of  the  effect  of  artillery,  that  such  a  raking 
fire  <Uong  the  beach  as  these  guns  could  maintain  would  make  it  altogether  an  imposi* 
bility  to  land  guns  and  ammunition  either  by  day  or  night,  in  thick  weather  or  in  cksr, 
by  the  most  sudden  surprise  or  the  most  extensive  preparation;  and  that,  to  prevent 
artillery  being  brought  on  shore  is  all  that  is  necessary  to  deprive  invasion  of  any  terror. 

The  cost  of  a  bank  of  earth  to  protect  a  fort  of  three  tiers  mounting  eighteen  go*? 
need  not  exceed  £2,000. 

The  cost  of  the  fort  itself,  bomb-proof,  surrounded  by  a  ditch,  protected  by  a  gatt*7 
with  loopholes  for  musketry  in  the  wall  of  the  earthwork,  need  not  exceed  £3,000. 

The  available  range  of  rifled  cannon,  when  used  as  these  would  be,  may  be  assumed  " 
extending  at  least  to  9,000  yards  (above  five  miles),  so  that  a  system  of  such  forts  plscd 
at  intervals  along  the  beach,  varying  according  to  the  nature  of  the  coast  line,  of  from  two 
to  seven  miles,  and  flanked  by  similar  forts,  similarly  protected,  placed  in  the  intend 
between  them,  upon  or  near  to  the  line  of  the  cliff  or  bank,  will  effectually  secure  ef«rj 
point  of  the  coast. 

The  cliff  forts  will  protect  the  faces  of  the  embankments  in  front  of  the  beach  forts  vA 
the  parts  of  the  shore  not  reached  by  their  guns:  also  they  will  command  the  line  of  the 
cliff  and  the  country  inland  to  a  considerable  extent. 
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This  system  is  not  likely  to  require  upon  an  average  more  than  one  fort  fur  every  two 
miles  of  coast,  so  that  the  cost  need  not  exceed  ,£2,500  per  mile. 

There  is  no  form  of  coast  line  or  kind  of  shore  to  which  this  species  of  defence  is  not 
adapted,  the  principle  remaining  the  same,  though  the  details  would  vary — it  would  be 
impossible  to  find  any  point  upon  the  coast  where  a  gun  can  be  put  on  shore  that  may 
not  be  placed  under  the  fire  of  a  battery  screened  completely  from  being  injured  by  fire 
from  the  sea. 

This  system  appears  to  be  specially  applicable  to  works  constructed  in  the 
bights  of  a  bay,  or  on  a  projecting  headland.  A  work  to  command  Brading 
Harbour,  and  the  anchorage  of  St.  Helen's  completes  the  land  defence  of  the 
island  to  the  eastward.  And  the  sea-line  will  be  closed  by  the  two- tier 
towers  hereafter  to  be  placed  on  the  firm  ground  of  No-Man's  Land  and  the 
Horse  Sand.  The  question  of  forcing  the  passage  of  the  Solent  from  the 
seaward  has  been  often  discussed,  but  chiefly  with  reference  to  the  nature 
of  the  work  at  Cliff  End,  and  its  capabilities  for  a  satisfactory  defence.  It 
was  asserted  that  the  heavy  guns  of  this  casemated  fort  could  not  be 
worked  on  account  of  the  retention  of  smoke  from  the  casemate  construc- 
tion, or  that,  if  the  guns  could  be  continuously  worked,  the  heavy  firing 
would  bring  down  the  walls.  When  the  Commission  of  National  Defence 
inspected  this  fort,  all  the  heavy  guns  were  fired  with  20  rounds  each,  and, 
while  no  wall  of  construction  in  the  whole  of  that  fort  was  shaken  by  that 
heavy  firing,  the  guns  were  worked  with  the  most  perfect  freedom  from 
suffocation;  and  this  is  very  remarkable,  for  the  air  was  very  still  and  the 
smoke  almost  motionless ;  the  only  difficulty  was  that  the  smoke,  being, 
from  the  peculiar  formation  of  the  adjacent  coast,  completely  shut  in  from 
the  influence  of  wind  from  every  quarter  but  to  the,  direct  front,  hung 
before  the  works ;  a  certain  disadvantage,  unless  there  was  some  current  to 
8 weep  it  away,  but  one  equally  affecting  an  open  work.  But  even  this 
disadvantage  might  be  minimized  by  firing  guns  alternately,  or  at  intervals, 
so  that  the  smoke  would  lift  by  the  concussion,  and  thus  a  constant  fire 
be  kept  up  upon  passing  vessels. 

The  batteries  of  Hurst  Castle  and  its  dependencies  have  been  strengthened 
and  enlarged,  and  under  their  slopes  an  experiment  was  Uried  very 
satisfactory  to  the  position  of  troops  lining  a  beach  against  disembark- 
ation. It  was  doubted  whether  round  shot  in  striking  the  beach  would 
not  produce,  by  displacement  of  pebbles,  an  effect  analogous  to  that  of 
shrapnel.  Several  round  shot  were  fired  from  a  gun-boat,  against  a  target 
formed  from  sail.  The  shot  struck  at  some  30  yards  from  the  sail,  and 
after  a  very  careful  examination  not  half  a  dozen  pebbles  were  projected 
forwards  to  strike  the  sail.  A  portion  of  the  crest  of  the  beach  had  been 
8 wept  bare  by  the  round  shot,  but  the  shot  deflected  the  pebbles  upwards, 
and,  consequently,  riflemen  might  have  been  lying  below  the  crest  of  the 
beach  without  any  risk  of  being  dislodged  or  wounded  by  pebble 
showers  driven  in  upon  them. 

With  regard  to  the  defence  of  the  Isle  of  Wight  by  troops,  the  opinion 
of  a  distinguished  officer,  Colonel  Hall,  of  the  Durham  Artillery,  is  here 
by  permission  made  public.  "  It  appears  to  me  that,  supposing  our  fleet 
eluded  or  scattered  after  naval  engagement,  an  enemy  might  land  in 
Alum  Bay  with  little  difficulty;  prepare  a  gun  road  to  the  high  ground; 
seize  Cliff-End  earthwork,  and  taking  in  reverse  Cliff-End  and  Victoria 
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Forte,  command  for  a  time  the  western  approach  to  our  great  naval  depot 
at  Portsmouth.  From  thence,  proceeding  north-east  by  Cowes,  take 
Osborne,  which  would  be  occupied  as  a  Quartier-GeneraL  From  Ryde, 
Spithead  would  be  commanded,  and  even  the  dockyard  at  Portsmouth  might 
be  set  on  fire  by  rifled  artillery.  To  meet  such  a  force,  scion  lea  regka\ 
10,000.  men  would  be  required,  of  whom  600  should  be  trained  field 
artillery  men,  with  490  militia  or  garrison  artillery  in.  the  works  of  Fort 
Victoria,  Cliff-End,  Yarmouth  Castle,  Freshwater,  and  Sandown  Redoubt. 
Two  heavy  batteries  of  movement,  one  nine-pounder  battery,  and  a.  half 
troop  of  norse  artillery,  would  give  three  field  pieces  per  1,000  bayonets 
nearly.  Three  hundred  of  the  engineer  corps  would  at  least  be  required, 
considering  the  skilled  labour  necessary  for  the  repair  of  the  masonry, 
and  iron  racers  of  the  armament.  Deducting  200  for  cavalry,  leaves 
8,400  infantry.  The  force  to  be  encamped  and  entrenched  would  then 
amount  to  about  7,840."  He  then  proceeds  to  suggest  that  a  camp  far 
2,500  men  should  be  formed  between  the  village  of  Freshwater  and  Cliff 
End,  leaving  6,260  to  occupy  the  central  and  important  position  on  the 
hill,  which  should  be  entrenched,  to  the  eastward  of  Carisbrook  Castle. 
44  If,  however,  a  battery  of  four  32-pounders  (or  heavier  if  completed)  of 
the  new  rifled  ordnance  can  be  supplied  and  placed  in  position  on  a  point 
a  little  to  the  north-west  of  the  old  lighthouse  above  ScratchelTs  Bay,  the 
force  above  calculated  might  be  reduced  to  at  least  one-third  of  the  num- 
ber. The  soil  here  is  good,  unlike  the  unmanageable  clay  at  Cliff  End, 
and  in  this  elevated  position  an  earth  battery,  with  embrasures  protected 
from  ships'  musketry  by  mantelets,  would  suffice  without  multiplying  the 
permanent  works  on  the  island.  If  such  battery  were  well  manned  and 
officered,  no  vessel  or  boat  even  could  pass,  by  day  or  night,  through  the 
narrow  channel  between  the  Needle  rocks  and  shoal."  These  opinions 
show,  first,  what  positive  advantage  and  efficiency  may  be  anticipated 
from  rifled  ordnance;  and,  secondly,  how  materially  the  great  difficulty  of 
getting  a  sufficient  number  of  men  for  defensive  operations  would  be 
obviated.  This  question,  now  so  largely  discussed  and  with  such  energy, 
is  by  no%neans  new  in  the  records  of  onr  country.  A  reference  will  be 
found  in  the  "  Sussex  Archaeologist,"  to  councils  held  by  Queen  Elizabeth 
in  the  year  1589.  To  these  councils  were  summoned  her  generals  and 
statesmen,  and  their  words  and  their  warnings  are  applicable  now.  For 
instance,  there  is  a  general  consent  amongst  those  consulted  that  some 
fortification  should  be  erected  at  Hurst ;  and  over  against  Hurst,  in  the 
Ordnance  map,  will  be  seen  marked  *'  Cary's  Sconce,"  "  sconce"  being  then 
a  term  for  u  redoubt,"  and  this,  doubtless,  was  the  acondito  of  the  Italian 
engineers,  and  a  work  then  projected  under  the  auspices  of  that  great  soldier. 
Lord  Essex,  advises,  4<  that  a  great  fort  should  be  raised  over  against 
Hurst  Castle."  Lord  Burghley  suggests  "  that  Portsmouth  should  have  a 
sufficient  garrison;  and  also  that  the  Isle  of  Wight,  with  900  men,  could 
stay  the  possession  of  an  enemy,  as  was  proved  in  the  last  year  of 
Henry  VTIL  when  all  the  French  navy  was  at  St.  Helen's,  and  their 
forces  were  repulsed  by  land  by  the  forces  of  the  Isle,  with  the  aid  of  the 
two  bands  of  Sir  Francis  Knollys  and  Sir  Richard  Bland.  It  is  not  pro- 
bable," he  says,  "  that  Southampton  would  be  attacked  unless  Portsmouth 
and  the  Isle  of  Wight  should  be  attacked,  but  there  he  would  suggest  also 
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that  some  sconces  or  ravelins  of  earth  should  be  made."  Now  this  is  the 
first  time  that  ravelins  are  mentioned  as  a  single  or  independent  work. 
Much  stress  is  laid  on  arms  and  training,  and,  with  a  true  perception  of 
the  principles  of  defensive  warfare,  on  breaking  up  of  the  country,  and 
defence  of  positions.  Sir  Francis  Knollys  says:—"  There  must  be  men, 
and  store  of  pioneers,  but,  if  time  permit,  Plymouth,  some  place  in  the 
Isle  of  Wight,  Southampton,  Dover,  Bye,  and  some  places  in  the  Thames, 
should  be  fortified."  And  thus  speaks  Carew,  the  Lieutenant  of  the  Ord- 
nance:—" The  Isle  of  Wight  is  most  needful  to  be  respected.  Portland, 
an  island  strong  by  nature,  which  by  a  help  of  a  little  would  be  made 
impregnable,  if  once  gotten  by  the  enemy,  would  give  command  and  annoy 
us."     Thus  spoke  the  wisdom  of  our  ancestors. 

Passing  to  the  consideration  of  the  land  defences  of  Portsmouth,  I  must 
ask  those  who  have  honoured  us  with  their  presence,  to  accompany  me,  as 
it  were,  to  the  crest  of  that  long  hill,  so  much  spoken  of  lately,  called  Ports- 
down.  Standing,  then,  on  Portsdown,  and  looking  southward,  they  will  see 
close  beneath  the  island  of  Portsea,  containing  the  old  town  of  Ports- 
mouth, a  parallelogram  of  about  four  miles  by  two  and  three-quarters  or 
three  miles.  Looking  to  the  westward,  they  will  observe  the  long  line 
of  Southampton  Water,  and  immediately  on  their  right  front  the  new 
Hne  of  works  covering  the  suburb  of  Gosport.  Southward  will  be  seen 
on  the  sea  margin  the  works  which  stud  the  entrance  of  the  harbour, 
until  at  last  the  view  is  closed  to  the  south-east  by  Fort  Cumberland, 
protecting  the  entrance  of  Langston  Harbour.  Immediately  below  them 
they  will  see  the  Hilsea  works,  with  six  batteries  and  two  redoubts, 
resting  on  the  military  canal,  designed  to  prevent  an  advance  on  Ports- 
mouth by  an  enemy  disembarking  on  either  flank.  Fortunate  it  is, 
indeed,  that  attention  has  been  directed  so  timeously  to  the  essential 
works  of  defence. 

Since  these  new  works  on  the  former  line  were  commenced,  the  Hilsea 
lines  have  been  projected,  commenced,  but  are  not  yet  completed,  nor 
will  they  be  during  the  course  of  this  year.  Within  a  very  brief  period 
projectile  science  has  been  so  largely  developed  that,  notwithstanding  the 
outlay  which  has  been  made  on  those  lines,  it  will  be  necessary  to  support 
them  by  additional  works.  There  is  no  doubt  that,  to  complete  the 
defensive  works,  Portsdown  Hill  must  be  occupied.  On  the  map  is 
traced  a  zone  of  fire,  taking  the  Dockyard  as  the  centre,  which  is  main- 
tainable by  the  new  system  of  projectiles ;  and,  indeed,  since  that  trace 
was  first  drawn,  with  abundant  scope,  as  it  then  appeared,  1,800  yards 
additional  have  been  obtained.  Taking  the  Dockyard  as  the  centre  of 
the  zone  of  incendiary  fire,  8,000  yards  overpasses  the  whole  of  the 
works  now  erected  for  the  protection  of  Portsmouth.  A  bolt  was  recently 
projected  9,800  yards.  Now  the  point  at  which  Ryde  Pier  springs  from 
the  shore  is  distant  from  the  centre  of  the  Dockyard  8,800  yards.  It  is, 
therefore,  evident  that  means  must  be  adopted  to  remove,  or  impede,  or 
interfere  with,  the  power  of  the  enemy  to  approach  to  such  distance  as 
may  enable  him  to  harass  and  annoy  the  garrison  at  long  range,  or,  as 
in  the  case  of  the  Dockyard,  to  destroy  it  by  incendiary  fire. 

The  works  on  the  Gosport  side,  forming  the  Gomer-JSlson  lines,  are 
well  worthy  uttention.     Their  trace  is  very  remarkable.     Four  have  been 
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added  to  the  original  Fort  Gomer  to  the  northward;  Forts  Grange, 
Rowner,  Brockhurst,  and  Eison.  The  position  of  these  forts  is  marked 
on  the  map ;  and  the  three  central  forts  have  added  to  them  a  rear  keep, 
in  order  to  the  maintenance  of  a  substantive  defence.  They  are  worked 
out  on  that  trace,  that,  in  the  event  of  one  work  being  taken,  it  will 
not  give  an  enfilade  to  the  lines  of  the  others.  They  are  thus  each 
capable  of  substantive  defence,  and  if  any  one  work  were  captured  it 
would  not  lend  facility  for  the  capture  of  its  neighbour,  right  or  left. 
And  it  is  evident  that  the  ground  in  their  rear  may  be  swept  by  the  fire 
of  rase  hulks  placed  in  battery  in  the  upper  part  of  the  Harbour. 
Peewit  Island  might  be  occupied  as  a  battery.  But  the  independent 
character  of  these  works  is  not  their  sole  merit.  A  very  large  extent  of 
adjacent  land,  amounting  to  1,600  acres,  is  in  the  possession  of  Govern- 
ment, and  will  be  eventually  converted  into  one  large  parade  ground. 
Thus  will  be  attached  to  one  of  the  greatest  British  arsenals,  the  finest 
parade  ground  in  Europe  in  peace,  and  if  the  enemy  should  land  and 
attempt  .to  take  Portsmouth  from  this  direction,  a  magnificent  plain 
studded  with  armed  points  (Tappui  and  offering  intervals  of  manoeuvre  to 
the  troops. 

I  cannot  here  fail  to  remark  a  particularly  beautiful  application  of 
engineering  science.  On  the  Gomer-Elson  lines  the  ground  is  diluvial  and 
of  a  very  crumbling  nature.  The  works  are  all  excavated  from  the  level, 
whence  the  terreplein  of  the  work  remains  as  an  isolated  block  supported 
solely  by  the  scarp.  At  Fort  Elson  the  work  appeared  to  be  complete, 
when  in  one  night  the  scarp  was  projected  in  mass  ten  feet  into  the  ditch. 
It  was  therefore  clear  that  the  fault  was  not  in  the  construction,  but  in  the 
inability  of  mere  brickwork  laid  at  such  a  slope  as  to  forbid  escalade  to 
resist  the  outward  pressure  of  the  shifting  earth  in  the  rear  of  the  scarp. 
How  was  it  then  possible  to  resist  the  continual  and  unabated  pressure, 
since  the*  ground  having  once  began  to  slip  continued  its  outward  motion  ? 
In  rear  of  the  reconstructed  scarp,  arches  were  turned  like  the  dry  arches 
of  a  railway  viaduct,  so  that  the  whole  of  the  scarp  rested  against  their 
ends,  the  parapet  above  being  sustained  by  the  arch  itself.  As  the  earth 
from  the  interior  gradually  subsided  into  these  arches  it  could  be  carried 
away,  and  thus  an  operation  which  might  have  been  a  source  of  continual 
expense,  was  limited  to  the  labour  necessary  to  relieve  these  works  by 
hand.  A  very  scientific  application  of  the  construction  appropriately 
called  the  esoarpe  en  dechargt. 

The  inland  lines  of  Gosport,  Portsea,  and  Portsmouth,  now  lie  far 
within  the  new  defensive  works.  They  are  of  a  slight  trace,  and  they 
would  very  materially  depend  on  a  water  defence  on  the  Portsmouth  and 
Portsea  lines.  It  is  frequently  supposed  that  an  open  suburb  is  on  all 
occasions  an  inconvenience,  or  always  leads  to  the  disadvantage  of  the 
garrison.  But  the  practice  adopted  by  the  Austrians  may  be  remembered 
for  instruction.  Whenever  it  was  desirable  to  strengthen  a  position  in 
villages  or  small  towns,  the  roofs  and  walls  were  removed  to  a  certain 
height,  then  laying  timbers  horizontally  on  the  walls,  they  were  covered 
with  earth,  so  as  to  make  the  buildings  perfectly  shell  and  fire  proof.  A 
suburb  may  be  turned  to  advantage,  and  very  materially  delay  the 
capture  of  a  fortress.     It  is  true  that  here  the  solid,  powerfully  con- 
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structed  buildings  necessary  to  make  such  a  defence  as  that  of  Saragossa 
do  not  exist,  especially  in  the  suburbs  of  Portsmouth  ;  but  the  defence 
might  very  materially  be  aided  and  protracted  by  turning  to  account  the 
mass  of  buildings  that  mask  the  glacis  of  Portsea  and  Portsmouth. 

And  now  it  will  be  perceived  how  materially  the  command  from  the 
crest  of  Portsdown  Hill,  450  feet,  taken  as  a  base  of  emplacement  for 
artillery  fire  at  long  range,  has  changed  the  conditions  of  the  internal  . 
defence  of  Portsmouth,  as  developed  on  the  northern  side  of  the  island. 
It  is  not  pushing  a  principle  to  extremity,  to  assume  that  the  necessities  of 
position  urgently  require  the  formation  of  a  camp,  or  entrenched  position, 
whereof  Portsdown  should  form  the  centre  or  curtain,  and  Emsworth  and 
Fareham  determine  the  salients  of  the  eastern  and  western  bastions. 
The  concentric  lines  of  defence  will  then  be  clustered  around  Portsmouth 
proper,  thus :  Inner  line — Portsmouth  and  Portsea  lines,  with  the 
dependencies  of  Southsea  Castle,  two  batteries,  and  Lumps  Fort ;  on 
the  westward,  Gosport  lines  and  Block  House  Fort.  The  outer  line  of 
defence  to  the  eastward  rests  on  Fort  Cumberland  by  the  sea ;  on  the 
Hilsea  lines  to  the  northward ;  and  is  taken  up  on  the  westward  by  the 
Gomer-Elson  lines,  continued  along  the  Alverstoke  lines  from  the 
Browndown  Batteries,  through  Gillkickcr  Battery,  to  Fort  Monckton. 
The  northern  front  is  covered  by  the  entrenched  camp.  iTrom  the  crest 
of  Portsdown  there  is  an  ample  space  for  a  powerful  mass  of  fire.  From 
the  lines  of  Hilsea  can  be  also  concentrated  a  most  powerful  fire  from  six 
batteries  inclosed  in  a  solid  rampart,  and  from  two  redoubts  of  the 
Ravelin  trace,  against  an  enemy,  advancing  from  either  direction,  in 
order  to  turn  the  hill.  The  fire  of  these  works  is  projected  on  parallel 
lines  of  fire,  set  at  a  large  angle  to  each  other,  and  thus  securing  a 
practical  convergence  of  the  first  order;  the  prolongations  of  the 
respective  portions  of  each  work  are  directed  on  the  least  available 
portions  of  the  country;  and  it  becomes  almost  impracticable  to 
enfilade  by  round  shot,  or  seriously  to  annoy  by  shell  the  defences 
on  the  convexity  or  concavity  of  the  polygone  renverse,  on  which  these 
works  are  traced.  But,  since  military  expeditions  -are  now  prepared 
for  the  accomplishment  of  an  object  by  the  combination  of  a  multitude  of 
small  co-operating  causes,  as  well  as  by  the  employment  of  a  proportion 
of  large  means,  it  would  probably  enter  into  the  scheme  of  an  enemy,  and 
would  certainly  be  within  his  power,  to  place  himself  in  the  actual  con- 
dition of  works  existing  or  projected  solidly  on  Hayling  Island,  and  use 
that  position  as  a  base  of  operations  whence  to  annoy  Portsmouth,  or  as 
a  focus  of  artillery  fire  for  its  destruction.  Is  it  not,  therefore,  desirable 
to  construct  works  embracing  within  their  combined  curves  of  fire  a  very 
considerable  portion  of  this  island  ?  It  is  proposed  to  construct  two  forts, 
not  of  the  Maximilian  trace,  because  it  has  been  proved  how  thoroughly 
their  armaments  have  been  dismounted  by  field  fire  ;  but  such  works  as, 
while  enjoying  a  sufficient  command  of  the  country,  should  not  expose  a 
mil  front  to  fire  in  accomplishing  the  great  object  in  war,  the  removal  of 
the  breaching  power  of  artillery  to  the  maximum  distance. 

It  is  probable  that  there  are  few  spaces  of  ground  of  the  same  capacity 
and  accidents  as  Portsdown  Hill,  in  which  there  is  so  much  dead  ground. 
That  will  be  the  great  difficulty  to  overcome  in  occupying  Portsdown, 
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which  being  unoccupied,  the  gates  of  Portsmouth  are  left  open,  and  its 
works  uncovered  to  the  first  expeditionary  corps  disembarked  on  the 
coast.  With  regard  to  the  construction  of  any  proposed  work,  the  advan- 
tages of  material  are  great.  The  chalk  is  of  great  tenacity,  and  will  stand 
with  but  little  revetting. 

The  long  ridge  of  Portsdown  Hill  measures,  from  the  Nelson  Pillar, 
west,  to  Belmont  Castle,  east,  about  5  miles  2  furlongs. 

The  breadth  of  crest  varies  from  60  to  200  yards. 

The  crest  line  undulates  with  seven  principal  points  of  emergence. 

The  southern  slope  is  steep,  and  indented  into  five  principal  hollows : 
the  northern  ascent  is  gentle. 

The  crest  of  the  hill  is  about  7,040  yards  from  the  centre  of  the  dock- 
yard, in  an  air  line,  which  is  therefore  within  the  zone  of  incendiary  fire 
from  batteries  on  the  western  summits. 

Works  constructed  on  either  extremity  of  the  long  axis  of  the  hill 
would  dominate  the  contained  space  of  a  circle  inclosing  Havant,  part  of 
Hayling  Island  and  Bridge,  Portsea,  Fort  Elson,  and  Farehara. 

The  possession  of  this  height  must  then  give  a  great  preponderance, « 
affecting  objective  points  of  combustion,  and  it  should  be  so  occupied  as  to 
be  capable  of  a  substantfve  defence ;  and  this  effectual  occupation  may  be 
effected  by  the  minimum  of  labour,  as  the  line  of  attack  can  always  be 
exactly  foreseen,  and  reduced  to  an  alternative  certainty. 

But  a  peculiar  geological  formation  of  this  hill  enforces  such  a  distri- 
bution of  the  works,  that  no  dead  ground  should  be  permitted  either  an 
the  crest  or  slopes.  It  is  therefore  proposed  to  excavate  seven  forts,  of 
which  the  superior  slope  of  the  parapet  shall  be  below  the  natural  crest 
line  at  the  seven  dominant  points ;  and  to  determine  five  batteries  co 
the  southern  slope  to  search  the  hollows  of  that  face  with  fire  from  their 
flanks,  as  well  as  to  disturb  any  expeditionary  movements  of  an  enemy 
on  the  plain  below,  and  to  assist  in  defence  of  the  slope  from  direct 
assault  from  the  railway  level.  The  northern  slope  receives  its  subsidiary 
defence  from  the  covert  way,  running,  as  will  be  shown,  below  the  crest 
on  that  face. 

Now,  it  is  essential  that  the  inner  crest  works  should  have  a  double 
command,  to  north  and  south ;  and  the  outer  crest  works  an  additional 
command,  as  has  been  said,  on  the  prolongation  of  the  longer  axis  of 
the  hill. 

The  fire  must  not  be  too  plunging,  and  the  batteries  should  be  so 
placed  as  to  have  little  to  dread  either  from  enfilade  or  vertical  fire. 

The  ground  lends  itself  singularly  to  these  postulates,  wherefore  it  is 
proposed  to  excavate  works  on  an  oblong  trace,  to  consist,  in  one  por- 
tion, of  battery  and  magazine,  in  the  other,  of  barracks. 

The  battery  to  be  mounted  on  the  outward  faces,  and  to  be  .entered 
only  through  the  barracks. 

The  whole  to  be  excavated  from  the  solid  chalk,  with  brick  linings 
where  occasionally  required,  as  at  the  angles  of  galleries. 

The  work  to  consist  of  ditch  and  rampart ;  and  within  the  excavation 
will  remain  the  solid  block  to  be  hollowed  into  magazine  and  barracks. 

Mortar  platforms  might  be  placed  on  the  roof  of  the  magazine  &A 
barracks. 
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The  communications  would  be  maintained  by  a  sunken  road,  or  covert 
way,  with  tramway  for  transport  of  heavy  stores  carried  below  the 
northern  side  of  the  crest  of  the  hill. 

Approximate  length  of  works,  4 10  yards. 
„  breadth  of  work,  220     „ 

The  advanced  batteries  to  l>e  cut  back  into  the  hill,  and  protected 
from  rolling  shot  or  shell  by  roofs  sloping  from  the  upper  ground,  as 
in  the  road  and  galleries  of  the  Alps.  Their  communications  with  the 
upper  works  to  be  maintained  by  winding  roads,  sunken,  as  may  be  seen 
in  the  existing  cart  tracks,  on  the  face  of  the  hill. 

The  upper  edge  of  the  natural  glacis  on  the  southern  slope  coincides 
with  the  limit  of  cultivation.  It  is  proposed  to  draw  a  sunken  road 
along  this  line,  having  a  parapet  to  be  maintained  by  the  musketry  fire 
of  volunteers,  and  with  heavy  carronades  projected  in  small  caponieres 
from  point  to  point,  to  check  with  their  fire  the  advance  of  troops  up 
the  slope. 

The  excavated  chalk  will  assist  in  forming  firm  ground  for  docks  and 
quays,  as  shown  in  the  plan. 

The  two  Montalembert  towers  shown  on  the  flat  of  Portsea  are  designed 
to  complete  the  flanking  defences  of  the  island,  and  to  serve  against  an 
enemy  established,  en  depot,  on  Hayling  Island.  Farlington  is  stockaded, 
and  inclosed  within  musketry  lines. 

Fareham  furnishes  an  excellent  polygon  of  defence ;  and  a  work  capable 
of  a  substantive  defence,  at  the  junction  of  the  Fareham  and  Titchfield 
and  the  Stubbington  roads,  would  make  Titchfield,  with  its  inundations, 
a  valuable  bridge-head. 

As  regularity  of  fire  from  heavy  ordnance  is  of  more  importance  than 
rapidity  for  the  defence  of  Portsdown  Hill,  the  armament  has  been 
restricted  to  a  small  proportion  of  the  heavier  description,  but  the  ram- 
parts and  parapets  have  been  so  arranged  as  to  permit  the  transfer  of 
ordnance  to  the  side  attacked. 

And  it  is  to  be  remembered  that,  as  these  works  will  be  occupied 
only  on  special  occasions,  it  would  be  necessary  to  detail  no  more 
than  the  actual  number  of  officers,  non-commissioned  officers,  and  rank 
and  file,  required  for  the  defence  of  the  works,  at  the  rate  of  two- 
thirds  of  the  gun-detaohments  for  the  artillery  service,  and  a  proper 
proportion  of  infantry,  without  including  in  the  establishment  of  the 
Portsdown  system  the  mass  of  non-combatants  required  fbr  the  mainte- 
nance of  works  permanently  garrisoned. 

*  The  general  details  of  numbers  for  garrisoning  the  suggested  works  will 
appear  in  table ;  for  it  is  essential  that  in  the  consideration  of  the  defence 
of  the  district,  an  approximate  estimate  of  numbers  should  be  formed, 
the  garrisons  of  the  works  completed  or  in  progress  being  already  decided 
on  by  superior  authority. 

But  now  comes  the  question  of  permanent  fortifications.  It  is  said  that 
if  a  large  outlay  be  made  on  defensive  works,  these  works  must  be  kept  in 
serviceable  condition  by  means  of  a  large  and  expensive  establishment,  at 
a  needless  cost,  when  their  service  is  not  required ;  and  that  when  occu- 
pied on  a  war  footing,  the  garrisons  are  withdrawn  from  active  service  in 
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the  field.  With  regard  to  the  first  remark,  the  problem  is  to  proportion 
the  minimum  of  defensive  preparation  to  the  normal  numbers  of  troops 
on  a  peace  establishment.  With  respect  to  the  second,  that  objection 
was,  I  apprehend,  very  valid  and  reasonable  in  the  old  system  of  con- 
tinental warfare.  For  if  the  projected  works  be  considered  as  mere 
dep6ts  of  troops,  as  the  fortresses  of  the  Elbe  ,the  Oder,  and  the  Vistula  in 
the  campaigns  of  1813  and  1814,  by  Napoleon  during  his  reverses;  if  a 
garrison  be  allowed  to  remain  passive  spectators  of  manoeuvres  in  the  field, 
dynamic  results  are  incommensurate  with  outlay.  But  if  the  due  advan- 
tage be  derived  from  their  use  as  points  of  appui  for  a  field  force,  which  is 
the  appropriate  use  of  works  like  these  on  the  Gomer-Elson  lines,  if  they 
are  so  constructed  as  with  a  small  garrison  to  make  a  substantive  defence, 
while  under  their  cover  troops  of  manoeuvre  impede  the  march  of  am 
advancing  enemy,  then  due  tactical  results  will  follow  their  adoption,  and 
the  national  resources  not  have  been  diverted  to  a  fruitless  expenditure. 

An  important  movement  has  recently  arisen  in  this  country,  and  one 
having  especial  significance  in  relation  to  defensive  works.     I  refer  to  the 
organisation  of  Volunteers,  who  will  doubtless  verify  the  hopes   of  their 
country ;  and  from  this  force  may  be  drawn  the  materials  for  the  special 
service  of  a  strategy  based  on  field  movements  appuied  on  fortified  points, 
posts,  and  positions.     In  considering  the  functions  of  the  national  forces, 
it  is  not  intended  that  the  Militia,  or  Army  of  Reserve,  should,  except  in 
the  spirit  of  soldier-like  emulation,  become  rivals  of  the  regular  Army, 
or  that  the  auxiliary  masses  of  the  Volunteer  Corps  should  be  called  on 
to  perform  other  than  appropriate  duties.      But,  the  Volunteers  having 
shown  an  aptitude  for  the  particular  duties  of  defence,  have  satisfied  many 
that,  whereas  it  might  have  been  formerly  an  injudicious  policy  to  add  to 
the  extent  of  existing  defence,  that  now  the  Volunteer  movement  justifies 
the  construction  of  defensive  works  necessary  to  a  complete  system.     And 
not  only  as  regards  the  special  employment  of  Volunteers  for  field  move- 
ments of  an  irregular  character,  and  the  defence  of  posts  by  musketry  fire, 
but  also  in  serving  the  ordnance  of  field  and  other  works  by  Volunteer 
gunners.     In  Great  Britain  there  are  now  probably  150,000  Volunteers, 
of  which  15,000,  or  10  per  cent,  are  Artillerymen.     Time  and  training 
are  needed  to  give  that  impassibility  under  fire  which  is  the  essential 
requisite  of  the  Artillery  soldier ;  but  on  the  consideration  of  manning 
works,  these  15,000  Artillerymen,  exclusive  of  officers,  will  do  their 
duty  if  they  are  properly  trained  to  the  specific  service,  and  represent  an 
aggregate  of  1,500  guns.     For  in  calculating  the  available  strength  of 
Militia  and  Volunteer  Corps  of  Artillery,  one-tenth  of  the  entire  body 
represents  the  number  of  gun  detachments,  there  being  no  deductions  for 
artificers  or  miscellaneous  ordnance  duties,  as  in  the  Royal  Artillery, 
nor  for  sick  or  employed  men ;  and,  from  the  nature  of  the  service,  reliefs 
would  not  be  required  in  the  rigid  proportions  of  a  regular  siege  defence. 
For  the  service  of  the  dockyards,  it  will  be  advisable  to  revive  the  dock- 
yard battalions  on  emergency.     It  is  doubtless  true  that  the  shipwright 
and  anchorsmith  should  be  shipwright  and  anchorsmith,  and  nothing  else, 
in  ordinary  times.     But  great  needs  master  economio  axioms,  and  it  is 
not  improbable  that  the  shipwright's  task  would  be  suspended  «per  force 
when  the  guns  of  a  breaching  battery  were  opening  on  Fort  Cumberland, 
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or  gunboats  sending  their  fiery  hail  athwart  the  harbour.  Is  then  the 
proficiency  required  obtainable  without  sacrificing  the  hours  of  valuable 
labour  ?     The  recorded  facts  are  these. 

In  1847  the  Dock  Yard  Volunteer  Battalions  were  formed  at  the  Seven  Home  Yards 
and  the  three  Victualling  Yards. 

Commissions,  signed  by  the  Queen,  were  issued  in  184#,  to  the  several  Officers,  who 
were  selected  from  the  principal  officers  of  the  yards,  the  junior  professional  officers,  and 
the  clerical  departments — the  non-commissioned  officers  being  selected  from  the  inspectors 
and  leading  men  of  trades.  Thus  a  body  of  useful  intelligent  men,  who  must  have  ob- 
tained their  positions  through  their  acknowledged  ability  in  their  several  vocations,  were 
placed  over  the  artizans  and  labourers  of  whom  the  Battalions  were  composed. 

The  commissioned  officers  devoted  their  best  energies  to  carry  into  effect  the  loyal 
intention  which  dictated  the  embodiment  of  these  corps,  and  gave  their  attendance  after 
the  working  hours  of  the  yards  gratuitously  ;  they  underwent  the  necessary  drill  under 
well  selected  paid  Serjeants  of  the  Line  and  Marine  Corps,  and  adjutants  who  were 
appointed  from  the  Royal  Marines  and  Marine  Artillery.  The  zeal  they  evinced  as  well 
as  the  discretion  they  showed  in  handling  bodies  of  men  who,  as  skilled  artizans,  were 
likely  to  have  objection  to  a  position  new  to  them,  was  most  creditable. 

The  men  surprised  every  person  who  witnessed  their  practice  with  field  guns  at 
targets  moored  afloat,  as  well  as  that  made  by  the  Boat  Brigades,  and  with  small  arms, 
and  they  became  qualified  to  prove  a  most  useful  auxiliary  corps  to  the  Professional 
Gunners  for  the  defence  of  our  Naval  Ports  and  Arsenals.  If  it  be  urged  that  they  might 
fail  when  under  fire,  the  answer  must  be  tliat  there  are  no  men  more  frequently  sub- 
jected to  serious  cuts  and  blows,  and  that  being  Englishmen  they  would  do  their  duty 
under  any  circumstances,  and  more  particularly  if  called  to  defend  their  homes  and 
country. 

The  drills  took  place  within  the  Dock-yard  Gates,  and  continued  twice  a  week  for 
two  hours  during  the  summer  months,  after  the  working  hours  of  the  yards.  The 
effective  strength  of  the  whole  of  the  Battalions,  which  were  subsequently  ordered  to  be 
drilled  to  the  guns  as  Artillery  Corps,  may  be  taken  as  between  7,000  and  8,000  men 
and  officers,  and  the  amount  of  cost  was  about  .£9,000  per  annum,  which  sum  was  taken 
in  the  Naval  Estimates  under  Vote  No.  8,  "  Wages,"  for  the  years  1850  to  1855,  besides 
the  cost  of  clothing. 

In  December,  1857,  the  several  Battalions  were  reduced,  the  staff  discharged,  and  the 
guns,  arms,  and  stores  returned.  The  officers  were  allowed  to  retain  their  equipments, 
and  are  anxiously  expecting  to  be  again  embodied  to  join  in  the  Loyal  Volunteer  Move- 
ment, which  has  been  so  strongly  developed  in  all  parts  of  the  country. 

This  statement  proceeds  from  an  active  F.  O.  of  the  Dockyard  Bat- 
talions, and  Lord  John  Russell  stated  in  the  House  of  Commons,  Feb.  18, 
1848,  that  the  Dockyard  Battalions,  which  numbered  9,800  gunners,  had 
in  charge  1,080  guns ;  being  an  excess  over  the  previous  calculation 
resulting  from  the  smaller  class  of  ordnance  then  in  use. 

Now  these  Dockyard  Battalions  of  Portsmouth  would  release  a  force 
sufficient  to  man  the  works  of  Portsdown,  or  the  detail  given  in  the 
appendix,  and  a  very  large  proportion  of  the  new  works. 

In  the  year  1806  the  garrison  district  furnished  Artillery  as  follows  :— 

Portsmouth        .         .         225     Hayling  •         .         83 
Portsea      ...         .         225     Gosport   .         .         86  =  613 

I  now  come  to  the  consideration  of  Portsmouth  as  a  base  of  operations 
against  an  invading  force.  I  have  had  it  strongly  impressed  on  my  mind 
for  some .  years,  that  for  political  and  social  reasons,  on  which  I  will  not 
at  present  dwell,  whenever  from  political  reasons  it  may  be  considered 
expedient  to  make  an  attack  upon  England,  that  attack  will  be  made  on 
a  gigantic  and  unprecedented  scale,  in  result  of  a  formidable  alliance,  and 
by  simultaneous  movements  on  several  points  of  Great  Britain.     If  I  am 


Digitized  by  LjOOQIC 


270  THR  DEFENCES  OF  PORTSMOUTH. 

not  misinformed,  the  original  plan  of  campaign  in  the  Crimea  was  thai 
of  convergent  attacks  directed  simultaneously  on  seTeral  points.  It  is 
believed  that  this  plan  was  not  approved  of  at  the  English  headquarter!, 
but  was  a  scheme  suggested  as  a  French  plan  of  campaign.  Conse- 
quently it  will  be  observed,  in  considering  the  fixed  condition  of  tat 
position  of  defence  agaiflst  invasion,  first,  that  it  is  a  felicity  of  our  in- 
sular position  that  the  various  points  of  attack  can  as  clearly  be  anti- 
cipated by  the  English  Government,  as  predetermined  by  the  invading 
powers.  For,  although  the  earliest  point  of  attack  cannot  be  precisely 
assumed,  yet,  knowing  that  it  must  be  one  of  several,  it  becomes  eaij 
to  provide  against  the  contingency,  by  holding  the  means  of  defence  in 
hand  until  the  enemy  has  developed  his  plan  of  operations.  In  fact,  the 
landing-places  of  England  are  points  obliges  either  for  attack  or  defence* 
and,  in  favour  of  the  latter,  a  privilege  vouchsafed  to  few  nations.  0a 
the  sketch  map  are  laid  down  the  general  features  of  the  shores  of  tk 
country  districts  of  the  South  Coast  within  which  would  probably  lie 
the  points  of  disembarkation  by  an  invasion  in  force,  either  by  expedi- 
tions in  chief  or  by  subsidiary  corps. 

An  attack  on  Plymouth  would  probably  envelope  all  the  country  betot 
this  range  of  hills  lying  between  the  Exe  and  the  Tamar.  And  thus  tie 
provident  sagacity  of  General  Roy  would  be  confirmed  in  marking  out  an  en- 
trenched camp  to  the  west  of  the  Tamar  to  cover  Plymouth  on  that  side,neartjr 
100  years  since.  If  the  enemy  restricted  his  first  onset  to  Portsmotrthi 
the  attack  would  probably  be  conducted  by  two  simultaneous  operations 
on  either  flank  of  the  fortress,  assuming  the  objective  point  to  be  to 
the  westward  of  London  and  in  the  valley  of  the  Thames.  For  ffl 
invader  will  naturally  trust  to  overpowering  or  baffling  the  efforts  of 
the  British  forces  by  his  proficiency  in  strategy  and  manoeuvres,  and  will 
therefore  betake  himself  to  the  country  which  allows  him  ample  room, 
and  an  opportunity  of  striking  a  blow  effectively  on  the  communication! 
of  London.  That  ground  will  be  found  in  the  valley  of  the  TBames, 
probably  near  Reading.  Then  with  regard  to  the  northward,  I  nate 
assumed  that  an  expedition  might  be  projected  on  the  Cheshire  Cofcft 
where*troops  might  be  disembarked  in  the  estuary  of  the  Dee ;  on  the 
Lancashire  coast,  probably  in  Morecambe  Bay,  for  the  purpose  of  con- 
fusing and  harassing  our  manufacturing  population  ;  on  the  north  of  the 
Tyne,  to  intercept  any  march  of  reinforcements  from  Scotland;  and  also 
on  south  of  the  Ilumber.  One  of  the  most  dangerous  points  of  England 
for  facilitating  invasion  appears  to  be  the  south  of  the  Humber  along  tte 
crest  line  of  the  Lincolnshire  wold,  whence  it  is  practicable  for  an  army 
to  penetrate  deep  into  the  Midland  Counties  without  much  risk  of  being 
harassed  on  the  march.  Flank  attacks  by  expeditionary  corps  up  the 
Bristol  Channel  and  on  the  East  Anglian  coast  would  envelop  the  country 
in  one  great  net  of  threatened  invasion. 

Reverting  then  to  the  tactical  and  strategic  considerations  which  deter- 
mine the  military  importance  of  the  district  immediately  dependent  ca 
Portsmouth,  it  will  be  seen  that  the  country  lying  between  the  Avon,  west, 
and  the  Adur,  east,  has  special  characteristics  of  high  value.  It  offers,  in 
fact,  a  mass  of  direct  resistance  to  an  enemy  manoeuvring  on  any  In* 
between  Portland  and  Eastbourne,  and  the  defensive  front  is  generally  ** 
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one  to  three  of  the  depth  of  the  base  line.  It  will  now  be  surveyed  in 
detail,  observing  its  natural  and  artificial  means  of  defence. 

A  point  to  the  west  of  London  being  assumed  as  the  objective  point  of 
an  enemy  (and  it  was  on  this  supposition  that  the  camp  at  Aldershot  was 
formed),  the  Portsmouth  district  would  contribute  largely  to  the  defences. 
For,  though  Portsmouth  fortress  might,  perhaps,  be  masked,  the  district 
itself  could  not  safely  be  neglected,  and  left  on  flank,  or  in  rear,  by  a 
manoeuvring  force,  since  the  troops  occupying  the  district  would  operate 
on  interior  lines  against  an  enemy  advancing  from  either  flank  to  their 
north-east  or  north-west  on  the  capital,  or  on  the  objective  point  before 
suggested.  If  the  advance  of  the  enemy  bore  to  the  north-west  from  the 
neighbourhood  of  Brighton,  in  order  to  avoid  the  rough  ground  and 
gorges  of  the  weald  and  the  North  Downs,  then  from  the  Portsmouth 
district  a  corps  might  be  detached  to  hang  on  the  flank  of  the  advance 
until  the  troops  were  in  junction  with  the  Aldershot  divisions.  If  the 
advance  were  from  the  New  Forest  to  the  north  and  north-east,  the  same 
manoeuvre  would  be  effective  in  reverse ;  if  from  both  flanks  at  once,  then 
the  duty  would  be  effectually  performed  by  intercepting  the  enemy's  com- 
munications between  his  divided  columns.  And  in  any  case  the  country 
lying  within  the  Portsmouth  district  might  be  left  with  a  diminished  force, 
yet  so  as  to  effect  the  means  of  rallying  troops,  retiring  not  in  panic,  but 
on  strategic  justification. 

The  Portsmouth  district  comprises  the  ground  between  the  rivers 
Adur  and  Avon,  on  the  east  and  west ;  the  northern  boundary  stretches 
from  Steyning  along  the  downs,  through  Winchester  to  King's  Sombourne 
and  Bossington.  The  coast  line  from  Red  Bridge  to  New  Shoreham  de- 
fines the  southern  limit. 

The  country  lying  between  the  Adur  and  the  Avon  is  distributed  into 
five  districts,  marked  by  natural  divisions,  and  closed  on  either  flank,  with 
one  exception,  by  rivers,  easily  convertible  into  wide  and  deep  inun- 
dations. The  extreme  flanks  of  this  district  are  prolonged  into  the  interior 
by  canals;  and  one  canal,  traversing  the  Chichester  district,  forms  therein 
a  southern  sub-district  of  defence. 

To  the  north-east  a  long  range  of  down  country  dominates  the  plain, 
with  a  rapid  northern  slope:  to  the  northwest  the  high  table  lands  on 
either  hand  of  Winchester  complete  the  border,  within  which  lies  a  well- 
wooded  and  well-watered  region. 

The  military  organization  of  this  district  is  detailed  in  the  Appendix. 

The  defence  of  the  district  A,  or  New  Shoreham,  is  not  very  important, 
though  easy  of  arrangement. 

Here,  as  in  the  other  river  districts,  batteries  of  enfilade  may  be  con- 
structed to  prevent  the  enemy  from  crossing  the  inundations.  Guns  might 
be  obtained  to  any  extent  for  this  purpose ;  from  the  Arsenal,  or  even 
from  the  lines  of  Portsmouth. 

The  importance  of  the  district  B,  or  Chichester,  is  considerable,  and  is 
of  a  two-fold  character;  the  light  infantry  defence  of  the  down  line  to 
the  north-east,  and  the  standing  defence  of  the  line  of  river,  and  of  the 
canal. 

The  Portsmouth  district,  C,  is  considered  independently  of  the  enceinte 
of  the  garrison,  or  of  the  resources  furnished  from  the  Royal  Navy.    It 
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enjoys  the  advantage  of  a  triple  railway  service,  but  it  is  must  not  be 
forgotten  that  while  railways  assist  in  the  concentration  of  troops  which 
prepares  success,  the  same  concentration,  becoming  congestion,  aggravates 
defeat,  as  was  seen  in  the  Italian  campaign  of  the  past  year. 

The  Winchester  district,  2>,  on  its  north-eastern  edge  must  be  defended 
by  the  manoeuvres  of  trained  troops,  and  therefore  steadily  watched  by 
the  reserves  of  the  central  district,  C. 

The  Southampton  or  E  district  has  for  its  stragetic  increment  that 
effective  resistance  which  can  be  offered  by  entrenched  towns  and  posts 
covered  and  flanked  by  inundations. 

Generally,  the  expedients  for  defence  are  endless.  The  inundations 
form  barriers  to  an  advance  on  Portsmouth  from  east  or  west.  They  are 
easily  formed,  and  if  barriers  be  constructed  en  e'tage,  from  level  to  level, 
not  easily  drawn  off. 

The  Down  line  of  stockaded  village  outposts  might  be  strengthened  by 
scarped  roads,  and  other  contrivances. 

It  would  probably  not  be  difficult  to  mount  guns  on  naval  slides  fin- 
service  on  the  railway  lines. 

The  estuaries  might  be  guarded  by  old  hulks  serving  as  grin-platforms 
and  embedded  in  the  mud  beyond  the  reach  of  escalade  or  military 
boarding. 

In  the  interior,  where  wood  abounds,  there  are  abundant  means  of 
forming  a  stockaded  camp  of  refuge  to  receive  non-combatants  and 
stores. 

Now  with  regard  to  Portsmouth,  I  have  laid  off  the  district  thus  ; — 
The  general  defence  would  be  divided  into  two  portions,  the  defence  of 
Portsmouth  as  a  maritime  fortress,  and  the  defence  of  the  district  to  which 
this  fortress  should  be  as  the  keep  of  an  entrenched  camp,  and  for  an  army 
of  manoeuvre  a  base  of  operations.  For  general  purposes  there  should  be 
established  what  may  be  called  the  Southern  Army  of  the  Coast,  assuming 
Dover,  Portsmouth,  and  Plymouth  to  be  the  three  main  objective  points; 
and  a  force  should  be  formed  for  their  defence,  distributed  into  three 
Army  Corps,  fifteen  battalions  of  infantry  for  each  Army  Corps,  two  hat- 
teries  of  Royal  Artillery,  and  a  moveable  battery  of  position  composed  of 
heavy  guns,  with  a  proportion  of  heavy  cavalry;  with  the  Volunteer  Corps 
of  the  district,  which  should  be  attached  specifically  to  each  district  until 
the  determination  of  the  enemy  was  made  known.  These  corps  should  be 
massed  on  the  great  coast  line  of  railway,  with  tents,  camp  equipage,  stores, 
and  baggage  of  every  sort,  so  that  the  mass  might  be  determined  on  any 
point.  The  railway  accommodation  and  the  railway  power  which  would 
be  required  for  such  a  force  is  easy  of  calculation.  Thirty  locomotives 
and  proportionate  numbers  of  trucks,  waggons,  and  carriages  would  be 
required  to  move  such  a  Army  Corps,  and  to  keep  it  available  on  the 
line  of  manoeuvre,  and  thirty  locomotives  are  the  number  allotted  for  the 
service  of  thirty  miles  of  railway.  The  elements  of  calculation  being 
given,  power  and  distance,  the  result  may  easily  be  obtained.  Sufficient 
importance  is  not  attached  to  the  strategic  facilities  afforded  by  our 
railway  communication  on  lines  of  manoeuvres  or  perpendiculars  to  lines 
of  operation.  Yet  much  remains  to  be  done  to  perfect  the  means  of  military 
communication.     The  Great  Northern  Railway  alone  can  carry  chargers 
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on  cattle  trucks.  Troops  could  be  moved,  concentrated,  withdrawn,  and 
dispersed  with  great  ease  on  the  railway  lines.  A  system  of  railways  in 
rear  of  Wilna  would  probably  have  saved  a  million  of  human  lives,  the 
conflagration  of  Moscow,  and  all  the  misery  resulting  from  the  inability 
of  Russia  to  concentrate  her  retreating  armies.  The  force  required  for 
the  defence  of  the  Portsmouth  district  is  not,  by  means  of  rapid  co- 
operation, necessarily  very  large.  The  entire  periphery  of  the  district  to 
be  defended,  as  shewn  in  the  Appendix,  is  150  miles.  Therein  are  pro- 
jected 13  fortified  posts,  72  places  of  minor  importance  on  the  line  of  the 
Downs,  and  18  small  batteries  to  defend  the  passage  of  the  rivers  and 
inundations.  Fifteen  battalions  of  infantry  forming  the  staple  of  resist- 
ance, of  which  five  should  be  regulars,  and  ten  drawn  from  the  local 
militia  of  the  neighbouring  counties,  would  be  sufficient  to  check,  or 
at  all  events  to  harass,  any  force  which  might  be  landed,  and  the  ser- 
vice could  be  performed  without  drawing  on  the  permanent  garrison  of 
Portsmouth. 

The  Royal  Artillery  and  the  Militia  Artillery  will  be  disposable,  as  well  as 
regular  cavalry  and  yeomanry.  Other  local  defences  of  posts  might  be  in 
great  measure  entrusted  to  the  Volunteers,  when  once  properly  trained  to 
the  duties  of  their  special  service. 

It  has  been  very  justly  remarked  that  the  numbers  required  for  the 
occupation  and  defence  of  works  and  districts  are  seldom  detailed.  Nor, 
indeed,  is  it  possible  to  do  so  with  perfect  accuracy,  although  a  reasonable 
approximation  may  be  attainable  ;  but  the  first  necessity  is  to  determine 
the  nature  of  the  defence  to  be  made.  In  the  Appendix  will  be  found  a 
topographical  table  of  the  Portsmouth  district,  (A  and  B)  ;  the  number 
of  volunteers  in  1806,  (C);  the  population  of  the  same  district  1851,  (D); 
and  the  armament  of  the  proposed  works  on  Portsdown  (E). 

In  considering  the  space  to  be  traversed  by  the  divisions  of  the  Army 
of  the  Coast,  it  may  not  be  inopportune  to  gauge  the  value  of  the  system 
by  the  opinion  of  the  most  experienced  tactician,  General  Dufour. 
Speaking  of  the  establishment  of  fortresses  of  the  1st  and  2nd  class,  he 
says,  "  Intervals  of  from  50  to  75  miles,  in  conformity  to  circumstances 
of  ground,  should  be  left  between  fortresses.  Such  is  the  distance  which 
appears  to  consist  with  the  grt  at  masses  of  modern  armies,  and  with  the 
present  system  of  warfare.  In  rear  of  the  first  line  of  fortresses  capable 
of  sheltering  a  beaten  army,  should  be  traced  a  second  at  75  or  100  miles. 
Then  one  last  fortress  in  the  heart  of  the  country,  the  depot  of  the  archives 
and  arsenals,  would  offer  a  final  asylum  and  anchor  of  security  to  its 
defenders.  Excellent  roads  made  in  rear  of  the  lines  of  defence  would 
connect  all  these  fortresses ;  they  would  give  the  troops  power  of  movement 
with  extreme  ease  from  one  to  the  other,  without  fear  of  a  false  manoeuvre 
in  face  of  an  enemy,  who,  not  enjoying  the  same  advantages,  is  obliged  to 
move  on  eccentric  lines,  to  surmount  a  thousand  obstacles  in  order  to  seize 
an  easy  communication  to  conduct  him  to  his  point  of  attack." — (Dufour, 
Fortif.  Permanent,  p.  xiii.) 

Now  since  space  and  time  are  for  manoeuvring  synonymous,  it  will  be 
seen  that  the  railway  system  gives  a  great  advantage  in  time,  while 
the  space  required  for  free  movement  and  choice  of  position  remains 
unchanged. 
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Time  Distance  bt  Bail. 

From  Portsmouth  to  Plymouth  . 
„    Portsmouth  to  Dover 
„    Plymouth  to  Dover 


Hours.  Min. 
IS       25 
5         7 
18       82 


But  as  railways  prepare  for  victory  by  rapid  accumulation  of  troop*, 
so  defeat  is  aggravated  by  the  constraint  to  retire  on  a  single  line,  or  bj 
casual  routes  previously  unexplored. 

In  the  preceding  suggestions  it  is  not  intended  to  sketch  out  a  plane 
campaign,  but  to  point  out  the  primary  formation  in  which  an  atari 
might  be  awaited;  and,  considering  that  the  advance  of  an  invading  font 
must  be  made  from  one  of  three  bases,  previously  calculable,  it  iroab- 
seem  to  be  no  very  difficult  matter  to  prepare  alternative  system  «' 
defence,  in  any  eventuality. 

In  providing  the  battalion  mass  of  fifteen  regiments,  a  suggestion  nty 
here  be  made — assuming  that  the  three  principal  objective  point!  er 
attack  on  the  south  coast,  not  of  disembarkation,  to  be  Dover,  Portsment 
and  Plymouth,  it  would  appear  advisable  to  detail  fifteen  regiments  (bit* 
talions)  of  the  line,  for  coast  service  alone—to  be  echeloned  on  the  cotf 
railway,  and  to  be  designed  to  form  a  flying  division  for  the  special  serfifc 
of  assisting  in  the  defence  by  manoeuvre  of  these  named  districts,  witi 
their  proportion  of  guns  and  cavalry.  Allowing  five  regiments  of  tk 
lane  and  ten  of  Militia  to  each  district,  the  distribution  for  Portam*^ 
would  be  as  follows:— 

Comb*** 
Five  battalions  of  the  Line  at  800  effectives       .         .         4,000 
Ten  battalions  of  Militia  Infantry  at  800  ditto  .         .         8,000 

12,000 


Militia  Battalions. 

1  Hampshire,  in  < 

listrict  C. 

1  Sussex 

*>*> 

B. 

1  Dorsetshire 

»> 

E. 

1  Berkshire 

j> 

D. 

1  Wiltshire 

it 

E. 

2  Surrey 

n 

D.D. 

3  Middlesex 

» 

A.B.D. 

Battalions. 
R.        M. 

Or,  District  Ai 

1           1 

h        B. 

1           2 

„         C. 

0           1 

»        D- 

2         4 

„         E. 

1         2 

10 
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Considering  the  Tables  C  and  D  (Appendix),  and  the  increased  popu- 
lation, it  may  be  fairly  estimated  that  the  Portsmouth  district  would 
furnish  an  increase  on  the  levies  of  1806. 

Excluding  then  the  garrison  of  Portsmouth,  the  final  estimate  might  be 
taken  to  reach— 

Fifteen  battalions  of  Infantry       .         .         12,000 
Volunteers,  Infantry   ....  5,000 

.  17,000 

Royal  Artillery  ( two  field  batteries)      .  484 

„         „  (one  of  position)  .        .  242 

Militia  Artillery 800 

Volunteer  Artillery     ....  500 

.    2,026 

Cavalry 500 

Portsmouth  District   of  all  arms,  ex- 
cluding Royal  Engineers 19,526 

Dover  and  Plymouth  Districts 89,052 

Army  Corps  of  the  Coast 58,578 

Let  me  in  conclusion  read  to  you  the  appropriate  language  of  our  fore- 
fathers of  three  hundred  years  ago.  For  I  could  not  willingly  let  perish 
from  the  memories  of  Englishmen  a  speech  made  by  Lord  North  at  the 
Great  Council: — "  If  the  enemy  is  firmly  planted,  let  him  be  blocked  up 
with  sconces,  or  fronted  with  a  great  army,  giving  him  little  rest."  There 
spake  the  spirit  of  an  Englishman  under  circumstances  of  heaviest  dis- 
couragement. It  mattered  little  to  that  gallant  man  that  he  saw  arrayed 
against  him  men  whose  warfare  had  been  tried  by  the  stubborn  Dutchmen, 
and  by  terrible  struggles  in  the  Crusading  warfare  of  Southern  Spain.  It 
was  sufficient  for  him  that  the  enemy  was  there ;  he  would  have  "  blooked 
him  up  with  sconces,  or  fronted  him  with  a  great  army  ;  giving  him 
but  little  rest."    (Appendix  F.) 

There  is  another  point  with  which  I  shall  conclude  what  I  have  had  the 
honour  of  submitting  to  the  meeting.  Great  attention  was  paid  in  those 
days  to  the  arming  of  Sussex,  and  there  was  one  officer,  Sir  James  Colbrond, 
then  deputy  lieutenant  of  the  county,  who  seems  to  have  paid  special 
attention  to  this.  He  says,  on  the  last  day  of  January,  1599,  "  The  duty 
I  owe  to  my  Sovereign,  and  love  to  my  country,  hath  caused  me  to  write, 
as  moveth  thereto,  the  rather  by  reason  of  my  observation  of  the  country's 
unreadiness  to  march  forward  in  August  last,  when  as  for  defence  of  Her 
Highness'  person  royal  they  were  hastily  called  for.,,  He  proposes  "  that 
the  forces  of  the  country  should  stand  in  continual  readiness  by  previous 
organization,  so  that  their  duty  of  mustering  should  be  with  ease  well  or 
better  performed  in  one  day,  if  need  be,  more  than  in  seven  or  eight  days 
as  it  was  aforetime  upon  the  last  great  call  for  soldiers  for  Her  Majesty's 
service  of  special  importance."  And  he  adds  this  :  lt  All  our  hopes  rest 
now  upon  our  musquets  and  calivers,  and  good  weapons  they  be  if  kept 
in  readiness."    (Applause.)    And  he  concludes  thus :  "  Now  to  conclude, 
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I  am  thence  of  opinion  that  the  service  will  best  get  forward,  and  the 
charge  and  expense  of  time  be  least  regarded  among  all  them  that  serve 
and  find  arms,  when  the  trained  have  justices  of  the  peace  and  gentlemen 
of  the  better  sort  to  be  their  leaders."  Mark  that ;  not  one  officer  who 
bears  the  British  commission,  I  am  assured,  thinks  that  either  courage 
or  good  conduct,  or  the  devotion  that  leads  men  to  death,  are  the  special 
inheritance  of  any  class.  We  have  had  a  striking  instance  and  noble  re- 
cognition of  the  fact  that  bravery  and  energy,  truth  and  good  conduct,  are 
native  in  all  ranks  in  the  institution  of  the  Victoria  Cross.  But  it  is  in 
the  constitution  of  ordered  society  that  they,  to  whom  Providence  fos 
assigned  in  this  world  less  of  its  goods  and  more  of  its  troubles  than  to 
their  more  fortunate  brethren,  should  look  of  right  to  those  on  whom  the 
heavy  responsibilities  of  wealth  have  been  laid,  for  that  self-devotion,  and 
above  all  things  for  that  sober,  loyal,  honest  guidance  which  the  English 
people  through  all  their  ranks  always  recognise  rind  appreciate  with  a 
proud  obedience,  unsupported  by  which  they  will  not  be  content  to  scire. 

Postscript. — The  Report  of  the  Royal  Commission  on  National  Defence 
having  been  published  since  the  foregoing  Lecture  was  delivered,  the 
writer  may  be  permitted  to  remark  on  the  confirmation  which  the 
Report  has  given  to  his  general  suggestion  that  the  defences  of  Ports- 
mouth must  be  much  extended.  The  proposed  work  on  Horsea  Island, 
named  in  the  Appendix,  would  add  largely  to  the  strength  of  that  flank 
of  the  defence.  It  may  be  doubtful  whether  the  guns  from  the  batters 
on  the  Hilsea  line  can  thoroughly  search  the  dead  ground  on  the 
southern  slope  of  Portsdown,  which  contains  hollows  most  favourable 
for  lodgement  and  ascending  sap,  and  the  writer  would  therefore  resort 
to  the  construction  of  batteries  dependent  on  the  upper  works,  as  stated 
in  the  preceding  pages.  And,  while  so  much  thought  has  been  taken  to 
strengthen  existing  works  by  new  constructions,  the  weak  point  lying 
between  the  Portsmouth  and  Port  sea  lines  has  not  been  overlooked. 

There  would  appear  to  be  much  arrangement  requisite  that  the  tier- 
towers  projected  on  the  shallows  of  the  Spithead  anchorage  may  not 
mutually  blind  their  fire  against  vessels  of  small  draught  and  heavy 
armament. 

The  long-range  projectile  will  be  probably  employed  in  these  batten^ 
and  it  might  be  a  matter  of  renewed  inquiry  whether  gun-cotton  nwp 
not  be  advantageously  employed  in  the  armament  of  works  of  this  class, 
where  clear  sight  of  the  mark  is  essential  to  the  development  of  the 
powers  of  the  rifled  ordnance,  especially  since  fire  en  ricochet  cannot  be 
depended  upon  as  in  smooth-bore  cannon. 

The  writer  cannot  refrain  from  congratulating  the  country  on  the 
production  of  a  Report  of  a  character  alike  bold,  comprehensive,  a°d 
scientific. 
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APPENDIX. 


A— Table  of 

Districts. 

A. 

B. 

a 

■*"  '           -      *        -      r       ■ 

1. 

RlVBft       ... 

Adnr. 

Aran. 

Titchfleld. 

Itchen. 

Aron. 

Total. 

Chibv  Town   • 

N.Stofefaam. 

Chichester. 

Portsmouth. 

WJnoheebjr. 

iiver  line,  length  - 

44 

3-4 

14-4 

12 

IS 

61-4 

Principal  Stations  - 

I N.  Shoreham, 
1     Bramber. 

3 

L.  Hampton, 

Bury, 

Arundel. 

2 

Titchneld, 
Wickham. 

3 

Twyfbrd, 

Biahopstoke, 

Bp.  Waltham. 

BossingtoD, 
Romsey, 
Tolten. 

13 

Outposts         ... 

5 

7 

3 

2 

12 

29 

Line  of  Downs,  length  - 

104 

12-4 

12 

- 

— 

85 

Principal  Stations  - 

f     ' 

/   Steynlng, 
\  Stonmgton, 
1  Amberley. 

3 

Bignor, 

Cocking, 

W.  I^rington. 

5          1 
S.  Halting,  I 
Buriton,     1 
S.Meon,    f 
W.Meon,  1 
Warnford. ) 

t 

~ 

11 

Outposts       ... 

8 

8 

4 

- 

- 

15 

Coast  line,  length  - 

*102t 

10 

( 

84 

3 

31-6, 

Principal  Stations  - 

I  Worthing. 

Slindon, 

>  Gaxmsow.  < 

1 
Hamhle. 

Redbridge,/ 

4 

Outposts        -       -       - 

5 

5 

*                   * 

1 

- 

11 

Inland  line,  length 

— 

—          , 

11 

12 

8 

31 

Principal  Stations  - 

1- 

-    { 

2 

Hambladon, 
Horndean. 

(          6          \ 
1     Hinton, 

'     Ampna, 

Cheriton, 

Titchbourne, 

v    Kington.   4 

King's 
Sombourn.  I 

8 

Outposts        - 

- 

—          i 

4 

6 

1 

11 

Batteries  on  Birers 

i 
2 

i 
5 

— 

5 

6 

18 

Regiments  of  infantry  - 

2 

3 

1 

6 

3 

15 

Sub-district  P.  Posts      - 

- 

1 

- 

- 

- 

1 

Interior  Posts 

6 

' 

' 

— 

6 

Boundaries  op  Districts. 

1  district  extends  from  N.  Shoreham  to  Bramber ;  by  downs  to  Amberley,  thence  to  L.  Hampton,  and  by  coast  to 

mouth  of  Adur. 
B  district  extends  from  mouth  of  Aran  to  Arundel,  thence  to  Bury  by  downs  to  Twyford,  and  by  Beacon  Hill  to 
Ems  worth,  and  by  the  coast  to  Aran  river. 

2  district  extends  from  Emsworth  to  Beacon  Hill  by  Bow  Hill,  thence  to  W.  Meon  and  month  of  Titchfleld  river, 

and  by  the  coast  to  Emsworth. 
D  district  extends  from  mouth  of  Titchfleld  river  to  Warnford,  thence  to  Winchester,  and  by  Itchen  river  to  coast 

and  to  mouth  of  Titchfleld  river. 
E  district  extends  from  mouth  of  Itchen  to  Winchester,  thence  by  King's  Sombonrn  to  Boatington,  down  the  course 

of  the  Aran  to  Beohridge,  and  by  the  coast  toflonthamptflTv 
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B — Summary. 

Entire  length 149  2* 

Principal  Stations       -  37 

Outposts 72 

Batteries,  Risers 18 

Regiments  of  Infantry        ......         15 

Mem.— The  defence  of  the  Rivers,  on  both  banks,  is  assigned  to  the  District  lying  inwards ;  ftrt*- 
mouth  therefore  has  two  inner  lines. 


C — In  1806  the  Portsmouth  District  furnished  Volunteers  as  in  List  annexed : — 

Artillery,  923 


Hants  . 
Sussex. 


Cavalry,  465 
637 


Infantry,  4,040 
6,677 


O — Population  of  Portsmouth  Districts — Cknsus  1851 — Maxes. 

Havant 3,432 

Portsea 35,920 

Alverstoke 8,564 

•Farebam 6,874 

Southampton 15,875 

South  Stoneham     ....  7,605 

Romsey 5,377 

Winchester 18,146 

Petersfield  (half)    ....  1,966 

Droxford 5,493 

Steyning 8,296 

Worthing 8,862 

Chichester 7,083 

128,484 
Deduct  Army  and  Navy .        .      15,000 

113,484 
One-fifth  of  the  Population  =       22,697 


E— Armament  of  Portsdown  Works. 


WORKS. 

Ordnance. 

Total 

68-Pr. 

8-in. 

32-Pr. 

No.  or  Qvm. 

Each. 

Forts— A.  M 

„       B.F.H.K 

i»        E 

Batteries — C.  D 

» 

1.4 

4 
2 
4 

2 

4 
2 
4 
2 
2 
2 

12 

10 

10 

5 

6 

5 

40 
56 
13 
14 
10 
14 

22 

80 

100  « 

152 
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F— In  June  and  July,  1588,  the  Royal  Forces  were  thus  distributed  :— 

Men. 

1.  For  the  defence  of  Her  Majesty's  Person, 

drawn  from  the  Mid- England  Counties  .        28,900 

Infantry.        Lancet.      Light  Hone.    Pioneers* 

2.  Field  force  drawn  from  the  Southern 

Counties 27,000  407  1,901        4,892 

3.  To  attend  on  the  Lord  Steward     .        .       22,000  203  669 

Reserves.        Depot. 

1 .  For  the  defence  of  Her  Majesty's  Person       1 7,600       11 ,009 

2.  To  attend  on  the  Lord  Steward     .        .  6,000       11,586 

Of  all  Arms. 

3.  South  Wales 21,664 

4.  North  Wales 21,344 


x2 
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Friday,  June  29th,  I860. 
CAPTAIN  E.  G.  FISHBOURNE,  R-N.  C.B.  in  the  Chair. 


SHOT-PROOF  GUN-SHIELDS  AS  ADAPTED  TO  IRON-CASED 

SHIPS. 

By  Captain  Cowpeb  Phipps  Coles,  RJJ. 

Mt  object  in  addressing  this  meeting  is  to  explain  briefly  the  successive 
steps  by  which  I  have  arrived  at  certain  views,  having  reference  to  vast  change* 
which  arms  of  great. precision,  more  especially  rifled  cannon,  are  calculi 
to  produce  in  future  warfare. 

My  attention  was  first  drawn  to  this  important  subject  during  our  recent 
war  with  Russia. 

Some  whom  I  see  present  are  acquainted  with  the  history  of  the  "Lady 
Nancy,"  a  raft  carrying  a  32-pounder,  which  was  used  during  the  Roam 
war  with  great  effect  in  the  Sea  of  Azof.  A  model  of  her  is  before  you; 
but  I  will  not  on  this  occasion  enlarge  upon  her  character.  A  description 
of  her  was  published  last  year. 

Finding  that  a  single  gun  on  a  steady  platform  could  do  so  much  execu- 
tion, I  next  turned  my  attention  to  the  effective  protection  of  the  crew, 
gun,  and  magazine.  This  led  to  the  design  of  another  raft  (fig.  1)> w^ 
is  provided  with  an  hemispherical  iron  shield  over  a  96  cwt.  gun.  Tto 
raft  is  composed  of  numerous  empty  casks.  When  under  fire,  water  may 
be  admitted  into  the  apartments  containing  the  latter,  so  that,  the  structure 
being  then  floated  chiefly  by  the  buoyancy  of  the  casks,  a  diminished  are* 
is  exposed,  and  in  the  event  of  penetration  by  red  hot  shot  or  shell,  ignition 
would  be  prevented.  It  will  be  seen  by  the  drawing  and  model  th*t  * 
email  portion  only  can  be  reached  by  horizontal  fire,  and  this  portion  is 
sloped  at  an  angle  of  40  degrees,  and  faced  with  4-inch  iron.  As  to  ver- 
tical fire,  I  believe  there  is  little  to  be  apprehended,  from  the  uncertainty 
attending  its  effect  on  a  moving  object.  If  a  13-inch  shell  should  strike 
such  a  raft  it  would  do  little  damage  beyond  destroying  one  or  two  cad*t 
the  loss  of  whose  buoyancy  could  well  be  spared,  as  the  gross  displacement 
of  casks  is  almost  one-third  in  excess  of  that  required  to  float  the  vessel  at 
a  proper  fighting  height.  It  appeared  that  such  structures  would  be  very 
efficient  in  attacking  the  Russian  forts  under  circumstances  which  wonW 
not  permit  the  approach  of  our  heavy  draught  as  well  as  heavy  armed 
ships. 
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The  draft  with  armament  complete,  one  68-pounder,  is  only  3  feet 
7  inches  before  the  admission  of  water,  and  she  may  be  immersed  5  feet 
3  inches  without  bringing  the  gun  within  4  feet  6  inches  of  the  water. 

My  proposition  was  that  a  number  of  these  rafts  should  be  prepared 
and  taken  out  in  portions  to  the  Baltic  for  the  purpose  of  attacking  Cron- 
stadt,  one-third  of  them  being  fitted  with  steam  power,  so  that  the  whole, 
without  any  extraneous  aid,  might  proceed  to  action  under  steam,  passing 
along  the  shallow  waters  towards  which  the  constructions  and  arrange- 
ments of  the  forts  would  not  permit  their  fires  to  be  directed.  In  the 
meantime  our  heavy  ships  could  be  engaged  in  the  deeper  water;  and  I 
think  there  can  be  little  doubt  that  the  easily  converged  fire  would  have 
had  an  immense  advantage  over  the  small  amount  of  fire  which  could  be 
brought  to  bear  by  the  forts  upon  the  rafts  in  shallow  water. 

In  consequence  of  the  favourable  Report*  of  a  Committee  in  November 
1855, 1  was  ordered  home  from  the  Black  Sea,  and  had  the  honour  of 
explaining  to  the  Lords  Commissioners  of  the  Admiralty  the  nature  of  the 
proposed  shot-proof  raft  and  shield.  At  this  juncture  peace  with  Russia 
was  proclaimed,  and  the  Government  did  not  therefore  consider  it  necessary 
to  proceed  with  these  matters.  Since  then,  while  on  half-pay,  I  have 
occupied  myself  in  preparing  numerous  drawings  and  models,  which  resulted 
in  these  now  before  you.  f 

I  will  first  describe  fig.  2,  which  represents  part  of  the  side  of  an  ordi- 
nary frigate  as  now  built,  iron-cased,  to  8  feet  below  the  water-line,  two 
port-holes  being  represented,  each  having  an  area  of  18  square  feet  entirely 
exposed  to  shot,  shell,  and  musketry;  immediately  in  rear  of  which  space 
are  grouped  the  guns,  and  the  crews  which  fight  them.  The  serious  dis- 
advantage resulting  from  this  condition  struck  me  particularly  at  Kinburn, 

*  H.M.S.  SttOMBOLi,  Kasstch,  In  the  Black  8ee, 

18th  NoTember,  18S5. 

Pursuant  to  an  order  from  Rear-Admiral  Sir  E.  Lyons,  Kt.  G.C.B.,  Commander-in- 
Chief,  &c.  &c.  &c  we,  whose  names  are  hereunto  subscribed,  have  repaired  on  board 
H.M.S.  Stromboli  to  inspect  a  gun-raft  proposed  by  Commander  C.  P.  Coles,  R.N.,  and 
we  are  of  opinion  that  the  invention  is  one  or  the  greatest  practical  value. 

It  appears  by  the  model  which  Commander  Coles  produced  that  the  raft  combines 
many  advantages,  amongst  whioh  are— 
1st  Light  draught  of  water. 
2nd.  Facility  of  propulsion. 
8rd.  Simplicity  and  rapidity  of  construction. 

4th.  Great  buoyancy  ;  one  heavy  gun  or  mortar  can  be  used  on  each  with  great  pre- 
cision of  fire. 
6th.  Protection  of  the  crew. 

Looking  to  the  probable  nature  of  future  operations  against  our  present  enemy,  we  are 
further  of  opinion  that  this  proposal  merits  the  immediate  attention  of  H.M.  Government ; 
and,  in  order  that  the  full  benefit  may  be  derived  from  it,  we  venture  to  think  it  desirable 
that  Commander  Coles  should  be  directed  to  proceed  to  England  and  personally  to  ex- 
plain  his  proposal  to  their  Lordships. 
We  further  suggest  that  under  present  circumstances  acncy  is  desirable. 
/Vsiutot^— Rear-Admiral  Sir  Houmton  Stewart,  K.C.B. 
Captain  Arthur  Cumxino,  R.N. 
Captain  E.  A.  Ihqlifisld,  R.N. 
Mr.  Rumble,  Chief  Engineer  of  H.M.S.  Royal  Albert. 
'    Carpenter  of  H.M.S.  Hannibal. 
PrtHfU,— Captain  H.  Hat,  H.M.S.  Hannibal, 
f  The  models  are  to  be  seen  at  the  Royal  United  Service  Institution. 
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-when  the  French  floating  batteries  experienced  several  casualties  effected 
"by  shot  entering  the  ports  while  under  a  very  feeble  fire  at  the  distance  of 
800  yards.  It  appeared  evident  that,  with  the  great  precision  of  fire  now 
attained,  even  iron-cased  ships  must  thus  suffer  great  loss  when  engaged 
in  close  action  under  a  vigorous  fire,  particularly  from  grape  and  cannister, 
and  that  even  one  shell  of  molten  iron  or  liquid  fire  might  on  entering  a 
port  entirely  destroy  the  vessel,  or  produce  a  fatal  confusion. 

Further  consideration  strengthened  my  conviction  that  the  coating  of  a 
ship  with  iron  plates,  and  leaving  a  perfectly  exposed  area,  amounting  in  the 
case  of  avessel  of  20  broadside  guns  to  240  square  feet,  would  be  abortive. 

I  beg  now  to  draw  your  attention  to  the  drawing  (fig.  3),  in  which  are 
represented  2  guns,  placed  under  either  a  hemispherical  or  a  cone-formed 
shield.  The  port-hole  is  entirely  closed  by  the  gun,  save  the  small  space 
sufficient  to  permit  an  elevation  of  10  and  depression  of  7  degrees.  The 
horizontal  motion  or  "training"  is  effected  by  turning  the  shield  itself, 
with  the  gun,  crew,  and  the  platform  on  which  they  stand.  The  whole 
apparatus  thus  becomes  as  it  were  the  gun-carriage,  and,  being  placed  on 
a  common  turntable,  can  be  revolved  to  the  greatest  nicety  of  adjustment 
by  means  of  a  winch,  or  of  handspikes  at  the  circumference,  or  of  levers 
in  the  pivot. 


Fig.  4  is  a  plan  of  the  shield,  showing  the  2  guns  and  carriages  placed 
parallel,  and  as  close  together  as  the  trunnions  will  allow,  but  working 
quite  independently  of  each  other.  The  pivot  (see  fig.  5,  a  a)  is  a  hollow 
cylinder  3  feet  in  diameter,  through  which  the  powder  is  handed  up  from 
the  magazine,  and  communication  obtained.  A  current  of  air  is  kept  up 
through  this  hollow  pivot  by  means  of  a  fan,  which  causes  the  smoke 
directly  it  leaves  the  breech  of  the  gun  to  escape  through  the  corresponding 
opening  immediately  above  it;  and  should  this  not  be  sufficient,  a  blow- 
pipe supplied  by  the  fan  can  be  entered  into  the  breach  of  the  gun  before 
the  plug  is  drawn,  which  on  being  raised  the  current  of  air  would 
force  all  the  smoke  in  the  bore  outboard.  In  a  shield  constructed  accord- 
ing to  my  invention,  the  interior  b  b  is  a  wooden  dome,  composed  of  massive 
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vertical  parts  mutually  supporting  each  other,  and  tied  together  by  mens 
of  bolts  and  a  hoop. 

The  whole  exposed  upper  portion,  c  c,  above  the  glacis  is  covered  witt 
4J-inch  plates,  and  theother  part  is  sunk  into  the  deck,  and  protected  by 
an  iron  glacis* 

Aim  may  be  taken  either  through  a  "  sight "  fixed  on  the  top  of  the 
shield,  or  on  the  gun,  or  two  may  be  found  advantageous,  that  on  the 
shield  performing  the  same  office  as  the  small  "  finders "  of  a  large 
telescope,  the  shield  being  as  it  were  the  carriage  of  the  gun,  and  the  two 
always  retaining  the  same  relative  position. 

Although  there  is  a  height  of  7  feet  inside,  there  are  only  8  feet  8  inches 
exposed  above  the  glacis,  consequently  there  is  only  a  small  exposed  area, 
From  its  globular  form  no  horizontal  shot  can  strike  it  except  very  ob- 
liquely, when  the  shot  would  glance. 

No  shot  has  yet  penetrated  a  4  j-inch  plate  at  any  considerable  angle. 
Fig.  8  represents  the  apparatus  placed  amidships  in  a  flush  deck  n* 
sel ;  and  fig.  2  two  broadside  guns  of  the  same  calibre  out  at  the  per- 
pendicular sides  of  an  ordinary  built  ship.  It  is  evident  that  the  fint 
shot  of  a  rifled  gun  might  enter  the  port  of  the  latter,  destroy  sererai 
men,  and  disable  the  gun  by  direct  injury  to  it  or  the  carriage,  whereas  tie 
shield  gun  presents  nothing  but  its  muzzle.  Moreover,  the  latter  traias 
through  the  entire  circle,  the  ordinary  mounted  gun  only  through  an  art 
of  45°  each  way. 

Fig.  5  shows  an  entire  vertical  section  of  a  ship  of  the  same  gener* 
dimensions  and  draft  of  water  as  the  large  iron  frigates  now  being  buih; 
one  side,  ddd'  d'f  represents  4  J -inch  iron  plates  over  18  inches  of  timber 
backing,  supported  bj;  an  iron  framing  and  an  inner  skin ;  e  e  would  fc 
the  main  deck  of  an  ordinary  frigate ;  ff  the  lower  deck.  The  main  & 
is  occupied  by  the  turntables  for  the  shields  placed  amidships  of  tbe  <&• 
supported  by  numerous  iron  stanchions  between  decks  from  top  to  botitf- 
The  communication  with  the  lower  and  weather  deck  is  by  means « 
a  3-foot  hatchway  to  each  shield  in  the  shape  of  a  hollow  cylinder  « 
pivot,  a  a. 

Now,  it  will  be  seen  that  no  horizontal  fire  can  strike  this  structure 
above  the  water  line,  except  at  an  angle  of  40  degrees,  and  that  it  is  com- 
pletely protected  against  vertical  fire  by  its  arched  roof;  it  is  supported  fl3 
each  side  at  three  or  more  points  by  stanchions,  or  fore-and-aft  &&' 
heads  if  necessary. 

An  enormously  strong  ship  is  thus  obtained — not  weakened,  as  are 
ordinary  ships,  by  numerous  portholes,  but  having  a  continuous  side,  with 
the  weights  placed  amidships  instead  of  at  the  sides. 

The  experience  furnished  by  the  late  gales  of  the  effects  upon  the  heaty 
wooden  ships  of  our  fleet,  when  after  a  few  days'  bad  weather  they  wot 
ail  more  or  less  damaged  and  unfit  for  any  continuous  service,  leads  me  ** 
the  conclusion  that  the  enormous  iron-coated  ships  now  building,  of  p& 
beam,  with  immense  weight  of  iron  on  their  perpendicular  sides,  wili  sfc*° 
themselves  exceedingly,  and  require  constant  expensive  repair,  or  soon  be 
rendered  altogether  unseaworthy .  Water  getting  between  the  iron  pk**J 
parts  to  which  the  sun  can  never  penetrate,  will  always  be  in  a  state  « 
moisture.  This  I  believe  to  be  one  of  the  causes  of  the  "  Trusty n  *** 
rotten. 
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As  a  ship  of  this  form  with  inclined  sides,  ddd'  d'9  would  have  no 
stability,  she  would  be  a  bad  sea  boat,  and  be  washed  over  by  a  sea, 
owing  to  the  absence  of  sufficient  extra  displacement. 

A  second  or  outer  side,  gggg,  is  therefore  provided  with  numerous 
compartments  of  iron  plates  as  lightly  constructed  as  consistent  with 
the  strength  requisite  to  resist  a  heavy  sea.  It  is  fitted  with  a  falling  iron 
gunwale,  k  h,  to  allow  the  gun  to  be  fired  over  all.  A  good  deck  on  either 
side  of  18  feet  breadth  is  also  thus  afforded. 

The  compartments  should  be  kept  perfectly  empty,  excepting  a  space 
required  for  the  stowage  of  boats.  The  accommodation  below  is  the 
same  as  that  of  an  ordinary  frigate.  There  is  ample  provision  for  ven- 
tilation in  a  hatchway  of  3  feet  diameter,  and  a  corresponding  open 
space  at  the  top  of  each.  There  is  also  room  for  a  hatchway  on  both 
sides  between  the  shields.  The  main  deck  being  secure  from  water 
may  consist  entirely  of  grating  work,  or  be  quite  open  between  the 
beams,  so  that  the  height  of  two  decks  is  thrown  into  one  for  air  and 
light.  Durability  and  prevention  from  decay  is  another  important  feature 
in  these  ships.  Water  cannot  get  into  the  inner  portion  of  the  structure 
without  first  passing  through  the  outer  coating.  Those  who  are  aware  of 
the  destructive  effects  which  a*e  sometimes  caused  by  the  penetration  of 
water  to  the  un ventilated  parts  of  a  wooden  fabric,  will  appreciate  this 
feature. 

With  reference  to  steadiness  in  a  seaway ,\it  is  clear  that  from  the 
iron-cased  portion  inclining  inwards,  as  well  as  the  position  of  the 
heavy  guns  and  shields  amidships  is  more  favourable  than  that  of  the 
armament  placed  in  the  ordinary  way  through  heavy  vertical  sides ;  and 
it  is  unnecessary  to  enlarge  upon  the  extreme  desirableness  of  steadiness  of 
gun  platform  in  a  vessel  of  war.  The  very  act  of  working  guns  on  the 
broadsides  causes  our  present  ships  to  roll  several  degrees ;  but  here,  the 
gun  and  appurtenances  being  in  the  centre,  the  movements  would  be  com- 
paratively insignificant.  Moreover,  when  the  muzzle  of  a  gun  at  the  side 
would  be  under  water,  that  of  a  gun  placed  amidships  would  be  perfectly 
clear  of  it,  and  with  a  given  roll  of  ship  the  former  would  pass  far  more 
rapidly  through  a  greater  distance  than  the  latter  in  describing  a  similar  arc. 

In  shields  the  captains  of  the  gun  being  able  to  see  the  masts  of  the 
opponent  above  the  smoke  would  always  keep  the  object  covered,  so  that 
the  gun  would  be  fired  as  soon  as  loaded,  without  any  further  training: 
much  would  thus  be  gained  in  rapidity  and  precision  of  fire.  The  shield 
would  contain  two  guns  each ;  and  I  so  place  the  foremost  and  aftermost 
shields,  that  four  guns  can  be  brought  right  ahead  or  right  astern  without 
transporting  from  broadside  to  bow  ports  (see  fig.  6),  as  required  by  the 
ordinary  port  system.  Indeed  ordinary  iron-cased  ships  cannot  have  bow 
or  stern  ports  without  incurring  the  risk  of  being  raked,  and  of  their  battery 
being  disabled  through  the  ports.  A  raking  broadside  could  do  little  or  no 
harm  to  a  shield-ship  such  as  proposed.  She  has  the  power  of  concentrating 
her  broadside  with  great  precision,  the  degrees  being  marked  on  the  circle. 
From  each  shield  two  100-pounder  shot  can  be  thrown  simultaneously 
within  3  feet  of  each  other,  by  merely  connecting  the  two  trigger  lines ; 
and,  if  boarding  were  attempted,  they  could  sweep  the  upper  deck  with 
grape  and  canister,  each  gun  clearing  its  own  portion  of  the  deck ;  and  8 
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guns,  four  aft  and  four  forward,  might  rake  the  deck  right  fore  and  aft  *  ft* 
same  time.  Indeed  it  may  be  safely  affirmed,  that  no  enemy  could  for  a 
moment  stand  upon  the  deck,  whilst  the  crew  of  the  vessel  would  be  per- 
fectly secure  within  their  iron  shield. 

In  future  warfare,  when  iron  ships  become  general,  in  conjunction  with 
the  power  under  steam  of  closing  at  pleasure,  a  determined  enemy  may 
prefer  the  issue  of  a  hand-to-hand  combat  to  the  fruitless  waste  of  pro- 
jectiles on  an  almost  invulnerable  hull.  For  such  a  contingency  it  is  well 
to  be  prepared,  and,  judging  by  the  results  of  bygone  days,  we  hare  do 
ground  for  discouragement,  should  boarding,  as  in  old  Roman  and  Grecian 
times,  be  again  the  ordinary  way  of  meeting  an  enemy. 

I  will  now  point  out  the  comparative  destructive  powers  obtained  throngfe 
the  shield  and  the  ordinary  port  system.  The  two  drawings  (figs.  2  aal 
3)  show  the  comparative  lengths  of  longitudinal  space  required  for  ? 
broadside  guns  on  the  two  principles.  .  Two  broadside  guns  on  the  okl 
plan,  with  3  feet  6  inch  ports  12  feet  apart,  occupy  31  feet.  Twogra* 
under  the  shield  occupy  longitudinally  20  feet;  thus  one-third  in  space  is 
gained  by  the  shield,  and  it  will  easily  be  seen  that  one-third  less  length 
of  ship  is  required  to  be  fortified  when  mounting  the  same  number  d 
broadside  guns.  Although  these  guns  are  of  the  same  height  from  tfe 
water,  this  ship  has  much  less  area  exposed,  being  much  lower  and  of  lea 
length  than  the  one  with  port-holes.  This  is  a  decided  gain  to  the  shieU- 
ship  in  weight,  expense,  and  the  chances  of  being  hit. 

I  must  beg  you  to  bear  in  mind,  that  in  all  my  calculations  I  compare 
broadside  with  broadside,  and  not  the  number  of  guns  that  a  ship  carries: 
for  example,  we  hear  of  120-gun  ships,  but  it  must  be  remembered,  thai 
they  can  only  bring  60  guns  to  bear  on  one  broadside.  The  shield-ship 
brings  the  whole  of  her  guns  to  bear  on  either  broadside,  and  4  gunsrigfe 
ahead  or  right  astern. 

I  will  take  first  for  example  a  ship  with  perpendicular  sides  coated  w& 
iron  (see  fig.  7),  according  to  the  present  system,  with  the  geuer^ 
dimensions  of  the  "  Warrior,"  which  is  380  feet  long,  and,  although  she  to* 
a  broadside  of  18  guns,  only  13  of  these  are  protected  by  4  £ -inch  iron, 
requiring  213  feet  of  longitudinal  iron-plating.  A  ship  of  the  sam* 
general  dimensions  on  the  shield  plan  would  have  20  broadside  go02 
thoroughly  protected,  as  before  described,  by  4£-inch  iron.  In  my  com- 
parisons I  will  consider  those  guns  alone  to  be  protected,  as  it  is  hardly 
necessary  to  point  out  that  a  three-decker's  broadside  would  soon  put  hen 
de  combat  those  unprotected,  then  the  destructive  power  of  the  shield-ship 
would  be  to  the  other  as  20  is  to  13. 

But  suppose  a  shield-ship  built  with  a  broadside  of  18  guns  all  protected 
by  4  J-inch  iron,  she  would  only  require  a  length  of  180  feet  to  be  plated 
with  iron,  whilst  the  "  Warrior,"  for  the  protection  of  only  13  guos»  re- 
quires a  length  of  213  feet.  Figs.  7  and  8  show  the  relative  broadside 
areas  of  the  two  ships,  from  which  it  will  be  seen  that  the  shield-shipt  w 
quiring  60  much  less  space  for  her  guns,  may  be  much  shorter,  and,  &#** 
fore,  not  only  less  costly,  but  by  far  the  handier  of  the  two. 

With  regard  to  strength  and  power  of  resistance  it  would  be  difficult  to 
draw  a  comparison,  the  side  sloping  at  an  angle  of  40  degrees  having  *> 
great  a  superiority  over  the  perpendicular ;  but  we  may  form  a  r*** 
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enough  estimate  with  reference  to  the  entirely  unprotected  portion  of  the 
respective  ships. 

The  ship  (fig.  7)  with  18  ports,  3  feet  10  inches  by  3  feet  6  inches,  has 
a  space  of  241  square  feet  open  to  horizontal  fire,  and  an  enormous  upper 
deck  unprotected  against  vertical  fire.  The  shield-ship  has  no  opening 
large  enough  for  a  32-pound  shot  to  enter  horizontally,  or  through  which 
riflemen  can  do  any  execution.  Against  vertical  fire  they  are  entirely 
protected,  except  the  small  hole  in  the  centre  of  each  shield,  and  the 
chances  are  very  much  against  this  being  hit.  Should  a  shell  strike  this 
sloping  structure,  I  imagine  it  would  glance  off,  or,  at  all  events,  do  less 
'  damage  than  plumping  down  on  a  flat  deck. 

I  will  now  compare  its  powers  of  resistance  and  destruction  with  those 
of  a  wooden  8-decker.  Fig.  9  shows  the  half  broadside  of  a  shield-ship 
and  of  a  3-decker,  the  hulls  being  of  eoual  length.  The  shield-ship  has  a 
broadside  of  20  guns,  100-pounders,  the  3-decker  a  broadside  of  60  gune 
of  various  calibres.  I  will  first  call  attention  to  the  comparative  areas 
to  be  aimed  at,  and  the  chances  of  being  hit.  The  3-decker  presents  an 
inflammable  area,  vulnerable  to  shot,  of  10,150  square  feet ;  the  shield- 
ship,  8,750  square  feet,  both  invulnerable  to  shot  and  uninflammable. 

It  must  be  remembered  that  after  the  first  two  or  three  broadsides  the 
ships  become  enveloped  in  smoke,  little  or  nothing  is  seen  beyond  an 
occasional  glimpse  of  a  mast  peering  through  the  smoke,  giving  the  low 
object  then  a  great  advantage  over  the  high  one.  We  know,  also,  that  m 
the  guns  get  hot  the  quoins  are  liable  to  fly  out,  or  elevating  screws  ran 
down,  throwing  the  elevation  out,  and  causing  the  shot  to  pass  over  the 
object.  It  may  be  asserted  that  one  gun  protected  is  equal  to  ten  in  the 
open,  and  a  gun  in  the  open  is  better  than  one  badly  protected  by  inflam- 
mable, splintering  materials. 

Taking  into  consideration  then  all  the  above  advantages,  I  believe  I  am 
within  the  mark  when  I  state  that  one  gun  covered  by  a  shield  is  equal  to 
10  guns  in  a  3-decker.  This  would  give  a  ship  with  20  guns  in  shields  i 
destructive  power  equal  to  200  broadside  guns  in  a  3-decker;  but,  as  the 
latter  has  only  60  broadside  guns,  the  comparison  will  be  as  200  to  60,  or 
10  to  8  in  favour  of  the  shield-ship.  I  have  then  shown  that  three  of 
these  shield-ships  would  be  equal  to  ten  3-deckers. 

Let  me  next  draw  your  attention  to  the  relative  outlay  and  expense  of 
keeping  these  vessels  in  commission*  The  average  cost  of  the  shield-ship 
with  the  present  iron  ships  building  would  be  the  same;  but,  taking 
broadside  gun  for  broadside  gun,  the  shield-ship  would  be  by  far  the 
cheapest:  for  instance,  I  believe  the  largest  iron  frigates  building  are  to 
cost  £320,000,  with  18  broadside  guns,  only  13  of  which  are  protected 
by  iron ;  but  a  shiel3-ship  of  the  same  size  and  cost  would  have  a  broad 
side  of  20  guns,  all  of  which  are  protected  by  iron. 

I  will  now  touch  upon  the  great  saving  of  manual  labour,  a  point  of  no 
small  consequence  in  these  days,  independently  of  the  question  of  economy. 

A  gun  carrying  a  100-pounder  shot  in  the  shield  can  be  worked  by 
three  men,  but  say  five,  viz.  one  to  direct  and  keep  the  gun  bearing  on 
the  object,  two  to  load,  and  two  to  attend  to  the  turntable  and  supply 
ammunition.  The  carriage  is  self-acting,  the  gun  running  in  and  out 
without  being  touched. 
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This  carriage  has  already  been  tried,  and  so  far  succeeded,  thus  an 
enormous  amount  of  manual  labour  is  saved :  but,  as  a  relief  and  spare 
men  for  other  duties  would  be  required,  we  will  allow  10  men  to  each 
gun,  thus  requiring  200  men  for  the  shield-ship  of  20  guns,  whilst  a 
8-decker  requires  1,000  or  1,200  men.  One  shield-ship  equal  to  cope 
with  and  destroy  three  8-deckers  (as  before  shown)  requires  only  one-fifth 
of  a  8-decker's  complement  of  men.  Then  with  one  8-decker's  ship's  com- 
pany 5  shield-ships  are  manned  equal  in  power  to  16  8-deckers,  so  that 
with  the  same  number  of  men,  wages,  provisions,  and  manual  labour  as  8 
8-deckers,  15  ships  of  the  shield  plan  can  be  maintained  equal  to  45 
8-deckers,  making  a  saving  in  favour  of  the  shields  as  15  to  1. 

The  expense,  however,  may  not  be  the  greatest  consideration.  Our 
great  difficulty  in  time  of  war  will  be  to  find  men;  therefore  the  saving 
of  men  here  obtained  will  be  a  most  important  point.  Why  should  we  in 
the  navy  require  the  same  manual  labour  to  work  the  guns  that  we  did  in 
Nelson's  time,  when,  in  every  trade  and  profession,  such  an  enormous 
amount  of  labour  is  saved  by  mechanical  appliances  ? 

Having  gone  through  my  various  plans  of  these  shield-ships,  I  will 
briefly  state  the  mode  in  which  I  would  organise  a  force  of  these  ships  for 
our  national  defence.  In  these  days  of  electric  telegraph  and  motive 
power,  intelligence  of  any  hostile  demonstration  on  our  coast  can  be  con- 
veyed in  a  few  seconds,  and,  on  receiving  the  intelligence,  floating  bodies 
can  be  moved  to  any  point  at  a  certain  speed  in  a  given  time.  We  know 
that  steamers  are  built  to  run  to  New  York  in  a  given  number  of  hours ; 
that  contracts  are  daily  entered  into  for  vessels  to  average  a  certain  speed; 
why  cannot  we  build  vessels  to  traverse  the  shores  of  Great  Britain  at  a 
given  average  speed?  I  would  then,  for  our  national  defences,  propose  to 
have  five  of  these  shield-ships  at  Spithead,  five  at  Plymouth,  and  five  at 
the  Nore,  assisted  by  the  150  gun-boats  which  we  already  have;  direct 
telegraph  communication  between  these  forces,  the  whole  coast,  and  the 
Government. 

These  iron  ships  being  able  to  move  at  the  rate  of  12  miles  an  hour,  I 
think  it  would  be  a  bold  invader  (even  if  our  seagoing  fleet  were  called 
away)  who  would  attempt  a  landing  with  these  15  shield-ships  and  a 
musquito  fleet  of  gunboats  ready  to  concentrate  their  powers  on  him 
while  in  the  confusion  of  landing;  these  15  ships  being  able  to  cope  with 
45  sail  of  the  present  line-of-battle  ships.  Rafts,  as  proposed  by  me  in  the 
pamphlet  alluded  to,  would  also  greatly  assist  in  preventing  a  landing. 

My  adoption  of  this  shield  to  land  coast  defences  I  will  not  now  dwell 
upon,  but  will  reserve  it  for  a  future  period,  as  I  fear  that  I  have  already 
trespassed  too  long  on  your  patience.  I  will,  however,  remark  that  the 
same  saving  of  space,  manual  labour,  and  expense,  is  obtained  with  regard 
to  a  fort  as  to  a  ship.  * 

Before  quitting  my  subject,  I  must,  however,  without  mentioning  names, 
express  my  gratitude  and  thanks  to  those  by  whose  generous  aid  I  have 
been  able  thus  far  to  carry  out  my  plans.  The  experiments  which  I  hope 
eventually  will  be  made  on  my  shield  at  Shoeburyness  (although  much 
time  has  already  elapsed)  will  bring  my  humble  efforts  to  a  certain  test, 
and,  although  I  would  not  speak  too  confidently,  I  am  not  without  some 
grounds  for  my  hope  of  success. 
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I  have  said  I  would  not  mention  names,  but  I  am  inclined  to  depart 
from  my  intention,  in  order  to  do  honour  to  the  dead.  Mr.  Brunei,  when 
in  1855  I  showed  him  my  shot-proof  raft  and  shield,  most  liberally  in- 
formed me  that  he  had  himself  been  planning  shot-proof  light  draft 
vessels  for  service  against  the  Russian  forts ;  but  acknowledged  that  I  had 
hit  upon  the  right  thing,  and  that  he  should  think  no  more  of  his  own 
plans.  He  then  gave  me  his  valuable  assistance,  allowed  his  draughts- 
man to  draw  the  plans  of  my  shot-proof  raft,  and  with  his  well-known 
generosity  declined  to  receive  from  me  any  remuneration.  His  remark  tc 
me  was  "Go  on,  persevere;  you  only  require  a  breech-loader  to  make  your 
shield  perfect." 

On  Sir  William  Armstrong's  gun  coming  out  I  remembered  Mr.  Brunei  5 
expression,  and  with  a  fresh  impulse  exerted  all  my  energies  to  bring  oat 
this  invention. 

Now  that  other  nations  are  building  iron-coated  ships,  we  cannot  stop. 
In  future  our  fleets  must  fight  in  armour;  and  supremacy  afloat  mot 
depend  henceforth  on  superior  ability  to  produce  the  new  ships  required. 

The  first  outlay  for  iron-coated  ships  will  no  doubt  be  enormous ;  but, 
looking  to  the  future,  and  at  the  great  strides  we  are  making  in  ruled 
cannon  and  in  motive  power,  the  reconstruction  of  the  large  ships  of  fleet 
which  decide  the  fate  of  nations,  though  a  question  with  regard  to  tibe 
time  of  full  accomplishment,  is  inevitable.  Three-deckers  and  stationary 
guns  on  the  present  system  of  fortifications  for  coast  defences  will  becoae 
obsolete,  and  we  shall  look  upon  them  as  we  now  do  upon  the  old  stage- 
coach, which  is  only  used  when  we  can  get  nothing  better.  The  mart 
economical  ship  will  be  that  which  is  the  most  invulnerable  and  the  most 
durable. 
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Friday,  July  13th,  1860. 
Gen.  SIR  JOHN  F.  BURGOYNE,  Bart.,  R.E.,  G.C.B.,  in  the  Chair. 


THE  DEFENCE  OF  LONDON, 
By  Colonel  Shafto  Adair,  F.R.S.,  A.D.C.  to  the  Queen. 

The  occasion  on  which  I  am  permitted  to  address  this  meeting  is  so 
peculiar  that,  before  proceeding  to  the  technical  questions  which  will  arise, 
I  think  it  will  not  be  inopportune  to  remark  on  the  reasons  that  have  called 
us  together.  The  Report  of  the  Royal  Commission  on  the  National  De- 
fences is  already  familiar  to  every  one  present,  as  it  will  be  to  the  entire 
population  of  the  empire;  and  to  all  who,  in  every  land,  take  an  abiding 
interest  in  the  maintenance  of  the  British  dignity,  security,  and  renown. 
But  when  the  Report  of  the  Commissioners  was  published,  there  was  an 
omission  on  one  point  of  highest  interest,  but  not  the  less  capable  of 
a  most  satisfactory  and  clear  explanation ;  namely,  the  absence  of  any 
allusion  to  the  defence  of  London.  And,  in  truth,  if  the  question  of  the 
defence  of  London  had  been  connected  simply  with  a  military  arrange- 
ment proposed  by  the  Commission,  I  should  not,  on  this  occasion,  have  in- 
truded my  opinions,  or  have  impugned  the  deductions  of  soldiers,  than 
whom  none  are  more  competent  to  propose  measures  the  most  desirable 
for  the  military  security  of  this  country.  But,  inasmuch  as  the  defence 
of  London  trenches  on  a  larger  question  than  that  raised  in  the  discussion 
of  warlike  preparation,  and  is  too  extensive  a  subject  to  be  covered  by 
the  instructions  of  that  Commission,  I  have  thought,  and  the  Council  of 
this  Institution  have  been  pleased  to  sanction  the  idea  that  I  entertained, 
that  it  would  not  be  altogether  inappropriate  for  one,  albeit  not  a  pro- 
fessional soldier,  to  enter  on  a  subject  which,  although  mainly  embracing 
military  considerations,  yet  in  large  proportion  was  to  be  weighed  and 
judged  in  dependence  upon  the  exertions,  the  sacrifices,  and  the  labours 
of  die  population  at  large.  Therefore  it  is  that,  having  examined  with 
much  care  and  with  exceeding  admiration  the  opinions  of  the  distinguished 
soldiers  who  have  elaborated  the  plans  set  forth  in  the  Report  of  the 
Commission  of  Defence,  I  desire  to  be  excused  of  rashness  in  taking  up 
the  question  where  they  have  left  it,  in  accordance  with  the  terms  and  spirit 
of  their  instructions,  and  in  bringing  forward  for  public  discussion  such 
ideas  as  have  occurred  to  me  with  reference  to  the  defences  of  the  metro- 
polis. And  since  I  shall  not  have  time  on  this  occasion  to  detail  at  length 
the  reasons  which  lead  me  to  particular  conclusions  with  respect  to  any 
threatened  attack  upon  London,  I  must  request  you  to  admit  certain 
assumptions  which  I  have  advocated,  and  I  hope  justified  here,  and  at 
other  times,  but  which  I  have  not  now  the  opportunity  to  set  forth  at 
length.  Let'  it  then  be  assumed  that  the  command  of  the  seas  has,  for  a 
season,  passed  from  us ;  let  it  be  assumed  that  an  enemy  has  landed  in 
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force,  prepared  to  take  the  alternative  routes  by  which  the  metropolis  niay 
be  reached.     For,  indeed,  it  seems  to  be  generally  believed  that  a  march 
on  the  metropolis  would  be  the  special  object  of  an  invading  force.     But  I 
may  detain  you  for  one  moment  by  referring  to  the  plan  before  me,  in 
which  I  have  traced  in  shaded  divisions,  in   supplement  of  that   oral 
explanation  which  I  am  compelled  to  postpone,  the  strategic  justifica- 
tion of  my  belief  that  specific  and  well-ascertained  routes  must  be  adopted 
by  an  enemy  marching  on  the  capital.     I  find  on  the  south   coast  of 
England  three  objective  points  of  attack — Dover,  Portsmouth,  and  Ply- 
mouth.    I  have  given  my  reasons  in  my  lecture  on  the  defence  of  Ports- 
mouth, for  asserting  that  it  is  perfectly  possible  to  surround  these  objective 
points  of  attack  with  districts  of  defence,  such  as  may  compel  an  invader 
to  choose  the  routes  interposed  between  the  borders  of  these  well-defined 
districts  ;  and  I  have  also  pointed  out  the  districts  in  other   parts  of 
England  which  would  be  liable  to  incursions  of  diversion,  as  they  may  be 
called,  in  order  to  draw  off  and  distract  the  movements  of  the  corps 
assigned  for  their  defence  from  acting  in  repulse  of  the  main  attack  which 
would  be  precipitated  on  the  metropolis.    Assuming,  therefore,  that  London 
is  the  point  at  which  the  attack  is  directed— that  the  Portsmouth,  the 
Plymouth,  and  the  Dover  districts  furnish  each  its  contingent  of  ^"^my, 
which  render  it  difficult,  if  not  dangerous,  for  an  invading  force  to  engage 
in  direct  battle  operations  within  their  limits,  there  are  evident  points  of 
disembarcation  eastward  and  westward  of  the  central  fortress,  which  are 
precisely  such   as  would   be    selected    by  an  enemy   who   was    deter- 
mined on  fighting  battles   of  manoeuvre.     Landing  to  the  eastward  and 
westward  of  Portsmouth,  they  would  soon  find  themselves  in  a  district 
adapted  to  the  tactics  of  practical  warfare  to  a  degree  scarcely  to  be  final 
in  any  other  part  of  England.     Manoeuvring  to  the  northward,  the  ▼alky 
of  the  Thames  is  within  a  few  marches.    It  is  especially  suited  to  the 
purposes  of  an  invading  force,  first,  because  the  rich  district  would  sup- 
port the  invader's  troops,  and  the  Thames  would  give  an  easy  mode  of 
bringing  up  those   indispensable  stores   which  encumber  and  delay  the 
advance  of  an  army  so  much.     And  there  is  another  reason  which  I  will 
add,  that,  inasmuch  as  an  enemy  advancing  on  the  capital  from  the  south- 
east would  be  observed  by  the  forces  garrisoned  at  Dover,  would  be 
watched  on  the  flank  by  the  reserves  within  the  lines  at  Chatham,  and 
would  also  have  to  hew  a  desperate  way  through  the  eight  difficult  passes 
of  the  North  Downs,  the  longer  route  would  be  adopted  as  th^  best  suited 
on  the  whole  to  an  aggressive  strategy  based  on  rapidity  of  advance, 
exaggeration  of  strength,  and  superiority  of  tactics. 

In  the  progress,  then,  of  this  hypothetic  invasion,  it  may  be  **— i™*** 
that  a  great  battle  has  been  fought  with  or  without  decisive  success,  as 
the  case  may  be,  on  the  one  part  or  on  the  other,  but  that  the  invader 
after  this  battle  is  still  in  sufficient  force  and  sufficient  heart  to  present 
himself  before  London.  Presenting  himself  before  London,  I  see  no  reason 
for  doubting  the  issue,  whatever  the  result  of  the  previous  conflict  may 
have  been ;  and  it  is  my  duty  this  day  to  give  my  reasons  for  that  opinion. 

Several  plans  have  been  suggested  for  the  defence  of  London,  but  there 
is  one  fatal  deficiency  common  to  them  all— -the  want  of  confidence  in  the 
inhabitants  of  the  capital  to  achieve  their  own  safety.     Strategic  point* 
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are  selected  without  much  certain  reference  to  their  individual  value,  as  if 
the  question  was  of  studding  a  Flemish  frontier  with  fortresses,  where  the 
soldier  should  be  everything,  and  the  citizen  nothing.  In  this  system  I 
cannot  but  see  the  rejection  of  a  mighty  element  of  strength  and  safety ; 
for  in  invasion,  the  place  for  the  trained  soldier  is  in  the  army  of  manoeuvre, 
and  of  the  citizen  in  the  army  of  reserve.  One  plan  has  the  authority  of 
great  names,  of  soldiers  of  large  experience  and  military  knowlege,  well  and 
honourably  known  to  the  ranks  of  the  British  Army,  which  consists  in 
placing  strong  remote  forts  at  intervals  around  the  metropolis.  This 
system  has  found  much  favour;  but  I  confess  my  inability  to  assent  to 
the  proposition  upon  which  it  is  based.  I  think  there  is,  first  of  all, 
this  great  danger,  that,  when  defence  is  based  on  remote  points,  if 
the  interval  between  those  points,  which  it  would  be  exceedingly  diffi- 
cult to  guard  in  proportion  to  the  importance  of  the  points  themselves,  is 
once  penetrated,  all.  would  be  considered  to  be  lost.  Now,  I  repeat  again, 
that,  whatever  the  result  of  any  battle,  London,  if  properly  organised,  has 
no  reason  to  be  discouraged ;  for,  in  my  deliberate  judgment,  looking  over 
the  neighbouring  and  adjacent  country  carefully,  considering  the  temper 
of  her  people  and  her  power  of  organisation,  I  dare  affirm  that  London  is 
naturally  the  strongest  capital  in  Europe.  My  ground  for  this  opinion 
shall  be  briefly  detailed.  If  the  topographical  circumstances  of  London  be 
reviewed,  it  will  be  remembered  that  the  capital  is  formed  on  a  paral- 
lelogram, the  northern  side  whereof  is  drawn  along  the  ridges  of  the 
Highgate  and  Hampstead  Hills,  sinking  into  the  great  western  plain  at 
Harrow ;  and  that  the  southern  line  passes  over  Shooter's  Hill  (speaking 
simply  of  the  London  district)  to  the  bend  of  the  Thames,  which  is  guarded 
by  Kingston,  Richmond,  and  Brentford.  The  east  approaches  are  covered 
on  the  north  side  of  the  Thames  by  the  marshes  of  the  Lea,  on  the  south 
by  the  marshes  lying  to  the  eastward  of  Woolwich,  considered  apart  from 
the  mass  of  Shooter's  Hill.  To  the  west,  in  the  valley  of  the  Thames,  lies 
the  most  difficult  portion  of  the  London  district  to  guard,  and  the  one 
against  which,  on  my  hypothesis,  the  whole  strength  of  an  invading  force 
would  be  hurled.  That  point,  therefore,  is  one,  and  that  line  is  one,  that 
it  especially  behoves  us  to  regard  and  to  defend.  And,  when  I  said  that 
London  was  the  strongest  capital  in  Europe  in  its  natural  advantages,  I 
referred  especially  to  the  impunity  which  may  be  secured  to  London  from 
that  agent  which  produces  so  terrible  an  effect  on  the  population  of 
beleaguered  cities;  I  speak  of  the  harassing  and  dispiriting  effects  of  the 
continual  stroke  of  vertical  fire ;  I  speak  of  the  misery  that  arises  to  popu- 
lations driven  from  a  quarter  exposed  to  the  enemy's  fire  into  another 
already  overcrowded;  I  speak  of  the  growing  accumulation  of  wounded 
and  of  sick,  who  are  crowded  in  the  time  of  such  calamities  in  vast 
numbers  in  hospitals;  and  I  conclude  that,  from  the  conformation  of 
London,  it  is  above  all  other  capitals  most  easily  defended  from  such  a 
scourge.  For,  to  neutralize  the  unbearable  evils  of  a  fire  bo  terrible,  the 
one  and  the  secure  means  is  to  render  bombardment  impracticable,  by  keep- 
ing at  a  safe  distance  the  batteries  that  vomit  forth  their  host  of  plagues. 

I  may  say  once  for  all,  that  my  principal  design  in  encircling  London 
with  forts  which  are  not  of  a  capacity  too  great,  or  of  too  intricate  detail 
for  the  occupation  of  troops  of  reserve,  at  as  close  a  distance  as  safety  from 
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vertical  fire  will  allow— the  reasons  for  my  preference  of  this  distribution 
of  force  to  the  employment  of  large  forts  at  a  distance — are  these:  I  do  not 
wish  London  to  remain  in  a  silent  anxiety  endeavouring  to  ascertain  bow 
the  battle  goes  from  the  rise  or  fall  of  the  distant  cannonade;  I  do  not 
desire  that  London  should  hang  in  suspense  on  the  chances  of  a  remote 
struggle.  The  defence  of  London  should  be  bound  up  intimately  with  the 
spirit  and  the  heart  of  her  people ;  I  desire  that  each  cannon  shot  and 
each  volley  should  raise  her  spirit  to  a  higher  pitch,  and  brace  the  nerve 
of  her  defenders  to  efforts  each  greater  than  its  preceding  one,  until  the 
supreme  and  conquering  charge  crown  the  conflict.  Let  her  know  the 
extent  of  the  defence  of  which  she  is  capable,  that  she  may  not  know,  if 
that  defence  be  not  prolonged,  the  extent  of  the  evil  to  be  endured. 

With  regard  to  the  trace,  that  is  a  matter,  of  course,  open  to  future 
suggestion  ;  but,  generally,  and,  considering  the  quality  both  for  attack 
and  defence  of  the  troops  we  should  have  to  deal  with,  and  the  nature 
of  the  assault  de  vive  force^  and  of  the  resistance  by  musketry  or 
carronade,  I  should  say  that,  where  the  works  are  of  the  more  important 
character,  they  should  be  as  much  as  possible  on  a  polygonal  trace. 
with  a  redoubt  en  caponniere.  Where  the  works  are  of  a  less  deciiin 
trace,  there  I  should  propose  to  take  modifications  of  the  old  ba*k» 
system. 

The  armaments  should  be  of  mixed  calibres ;  one-third  of  8-inch  gin& 
one-third  of  82-pounders,  and  one-third  of  82-pounder  carronades,  in  older 
to  obtain  by  the  union  of  the  8-inch  and  the  82-pounders  an  identity  tf 
charge,  and  by  the  union  of  the  two  qualities  of  32's  an  identity  of  pro- 
jectile, and  consequently  greater  simplicity.  I  am  also  enabled  thereby  tc 
diminish  the  strength  of  the  gun  detachments.  If  the  whole  of  the  gnu 
were  of  the  same  calibre,  the  detachments  would  require  to  be  so  stroc: 
that  they  must  draw  enormously  and  disproportionately  on  our  resources; 
neither  would  they  be  suitable  for  all  the  cases  that  might  arise,  because, 
inasmuch  as  these  forts  are  rather  works  of  occasion,  so  to  speak,  thaa 
works  designed  to  maintain  a  long  siege,  an  attack  would  probably  be  tf 
a  nature  that  would  occasionally  require  a  proportion  of  ordnance  handier 
and  more  quickly  managed  than  the  8-inch  on  a  traversing  platform,  or 
than  even  a  32-pounder  on  a  garrison-carriage;  and  therefore  the  car- 
ronade is  introduced  to  resist  these  attacks. 

Commencing  from  the  eastward,  I  propose,  after  the  example  of  A1&A 
to  inundate  the  valley  of  the  Lea  from  Tottenham  to  the  Thames.  Beyo»l 
this  inundation  I  project  a  star  fort  on  the  high  ground  at  Barking,  nearlj 
resting  on  the  inundation,  which  would  cross  its  fires  with  a  fort  protecting 
the  access  from  the  Eastern  Counties  Railway,  and,  at  the  same  time,  keep 
down  any  attempt  to  molest  Woolwich  from  the  low-lying  ground  between 
Barking  and  the  river.  Fort  Barking  should  be  armed  with  thirty  gans- 
The  garrison  details  will  be  given  in  the  Appendix  (A). 

Now,  since  London  is  shielded  on  the  south  side  by  the  hills  of  Kent  ami 
Surrey,  and  on  the  north  side  by  the  hills  of  Middlesex,  it  will  be  seen 
that,  iiF  we  can  detain  an  advancing  enemy  on  the  southern  and  northern 
slopes  respectively,  a  very  large  power  of  mischief  is  withdrawn.  I  ^ 
therefore,  on  the  plan,  drawn  the  line  of  works  with  which  I  propose  to 
protect  the  northern,  eastern,  and  southern  side,  and  also  a  line  of  worte 
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and  batteries  with  which  I  would  close  the  entrance  to  London  from  tne 
westward,  by  the  approaches  in  the  Valley  of  the  Thames. 

Passing  from  this  fort  of  which  I  have  spoken,  I  proceed  to  a  similar  one. 
Fort  Stratford,  of  80  guns,  resting  on  the  Eastern  Counties  Railway.  I 
shall  hereafter  point  out  the  advantages  that  I  propose  to  derive  from  the 
inner  line  of  railway  which  traverses  London  from  East  Woolwich  to 
North  Woolwich ;  and  I  would  here  remark,  that  many  of  these  works  have 
been  placed,  especially  on  the  south  side,  so  that  their  rear  will  be  covered 
and  their  flanks  commanded  by  the  artillery  fire  that  may  be  projected  by 
aid  of  this  circular  railway.  Passing  to  the  north-west,  we  come  to  Low 
Leyton,  where  the  Leyton  Redoubt  of  30  guns  rests  on  the  River  Lea,  and 
on  the  inundation.  The  ditches  are  supplied  from  the  waters  of  that 
river,  and  it  crosses  its  fire  with  Fort  Stratford  and  with  Fort  Stamford  of 
20  guns  on  Clapton  Common.  Fort  Stamford  is  placed  on  the  low  ground 
whence  the  Stamford  plateau  rises  from  the  marshes,  in  order  that  the 
defence  of  the  Eastern  Lines  may  thus  be  completed,  and  also  a  powerful 
fire  lent  in  aid  of  Fort  Hornsey,  of  20  guns,  which  I  have  placed  in  such  a 
position  as  to  cover  the  reservoirs  through  which  London  draws  from  the 
springs  of  the  New  River  a  large  proportion  of  its  water  supply. 

I  now  come  to  the  difficult  point  of  the  occupation  of  the  ground  about 
Highgate.  Passing  along  the  plain  to  the  north-westward,  it  will  be  observed 
that  on  the  left  the  spurs  of  the  Highgate  range  project  themselves  into 
the  country  north-east,  terminated  by  a  hill  overhanging  the  railway, 
and  called  Mount  Pleasant,  in  the  south-east  direction,  and  by  Muswell 
Hill  on  the  east.  With  all  an  artilleryman's  distrust  of  a  very  high 
elevation  and  excessive  command,  I  doubted  whether  it  were  safe  to 
draw  defensive  constructions  close  to  the  crest  of  the  hill ;  but,  bearing 
always  in  mind  how  necessary  it  is  to  protect  London  from  the  scourge  of 
vertical  fire,  the  better  course  appeared  to  advance,  along  the  axes  of  these 
hills,  two  semi-elliptical  works,  Forts  Muswell  and  Mount  Pleasant,  of  25 
and  20  guns  respectively,  of  a  trace  determined  by  the  ground,  to  cross 
their  fire,  be  connected  by  earthworks,  and  thus  detain  the  enemy  at  a 
safe  distance.  Passing  from  Highgate,  the  ground  forms  a  natural  glacis 
to  the  northward,  sloping  upwards  to  Hampstead  Heath.  Hampstead 
Heath  is  a  very  favourable  position  for  defence,  and  must  be  carefully 
secured  by  double  lines  of  earthworks. 

In  considering  the  treatment  of  Hampstead,  I  am  indebted  to  the  skill 
of  Lieut.- Colonel  Alcockj  R.E.  Middlesex  Militia,  for  suggestions  on  fortify- 
ing that  hill.  He  observes  very  truly,  that  on  the  upper  summit  is  a  space 
for  a  work  of  15  guns,  giving  extensive  command  over  the  valleys  radiating 
from  that  point,  and  that  the  fire  of  that  position  may  be  combined  with 
that  on  a  lower  hill  called  Child's  Hill  Redoubt,  and  armed  with  30  guns, 
marked  as  a  semi-circular  work  on  the  plan.  Those  combined  works  are  of 
importance  from  their  position,  and  capable  of  prolonged  defence,  and  are 
designated  the  Hampstead  and  Child's  Hill  Redoubts.  A  country  is  now 
entered  upon  especially  suited  for  two  purposes:  for  manoeuvre  by  skir- 
mishing in  force,  and  with  heavy  reserves;  and  secondly,  for  fighting  a 
battle  with  field  artillery.  It  strikingly  resembles  the  famous  field  of 
Bautzen,  which  was  the  scene  of  a  protracted  artillery  battle,  and  con- 
tested with  such  skill  on  the  part  of  the  Allies  that  they  were  enabled  to 
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withdraw  every  gun  at  the  conclusion,  to  the  astonishment  of  the  Emperor 
Napoleon*  As  the  slope  of  Hampstead  is  descended  towards  the  Edge  ware 
Road,  in  front  lie  the  Brent  Reservoirs.  In  conformity  with  the  obliga- 
tion which  I  have  imposed  upon  myself  of  protecting  reservoirs  wherever 
possible,  I  propose  to  construct  at  the  north-east  angle  above  the  Brent 
Reservoirs  the  Brent  Redoubt,  an  irregular  work  of  30  guns,  which  should 
protect  that  basin. 

The  most  difficult  district,  so  far  as  regards  a  battle  of  manoeuvre,  is 
now  approached.     Between  the  flat-topped  hill  rising  immediately  above 
the  Brent  Reservoirs  and  the  Harrow  Road  an  eminence  will  be  observed, 
culminating  in  Wembley  Park.     On  that  point  I  would  construct   Fori 
Wembley  of  30  guns,  a  work  which  shall  give  a  reverse  fire,  if  the  enemy 
should  penetrate  athwart  or  pass  round  either  point  of  the  Brent  Reser- 
voirs, and  also  sweep  the  country  to  the  north-east,  and  in  front  of  the 
separate  chain  of  field  works  intended  to  cover  Harrow.     It  should  ate 
be  kept  in  communication  with  the  next  and  most  remarkable  point  in  tte 
western  neighbourhood  of  London,  where  the  undulating  range  terminates 
in  a  bluff  crowned  by  Horsington  Wood.     It  is  a  very  strong  position, 
about  two  miles  from  Harrow,  and  closes  the  whole  of  the  level  ground  co 
the  north  side  of  the  river  Brent,  and,  in  fact,  observes  the  conn trr  to 
the  bridge-head  at  Brentford.     The  southern  face  is  of  a  steep  and  almcs* 
scarped  character.     It  has  capacity  on  the  summit  for  the  construction  cf 
a  large  fort,  and  I  think  should  be  used  as  a  depot,  and  considered  the 
right  point  of  appui,  facing  outwards  to  the  lines  of  the  western  defence. 
The  country  at  the  foot  is  marshy,  and  is  susceptible  of  inundation,  being 
traversed  by  the  waters  of  the  Brent,  and  is  partially  covered  by  the  Grand 
Junction  and  Paddington  Canals.     Now,  it. may  always  be  observed  thit 
in  defensive  warfare  very  great  use  can  be  made  of  inundations,  and  that 
they  are  invariably  turned  to  the  profit  of  those  who  know  the  country, 
and  who  can  direct  them  at  pleasure.     I  should,  therefore,  taking  Horsing- 
ton Hill  as  a  dep6t,  and  as  a  main  point,  the  key  in  fact  to  the  position, 
arm  that  position  more  heavily  than  any  other,  and  80  guns  should  be 
assigned  to  Fort  Horsington.     Fort  Greenford,  placed  within  the  loop 
of  the  Brent,  would  require  60  guns.     Fort  Ealing,  projected  on  the  fist 
in  front  of  that  town,  should  mount  60  guns,  while  the  line  of  fire  would 
be  continued   by   four  pairs   of  batteries  armed    respectively   with  10 
guns  to  the  bridge-head  at  Brentford.     Passing  through  the  flat  countrr, 
where  the  works,  nearly  as  far  as  Ealing,  are  defended  by  water,  sd 
thence  by  the  ordinary  appliances  of  engineering  skill,  the  lines  retch 
Brentfora.     Brentford  is  protected  bv  a  bridge-head  mounting  20  guns,  as 
is  Richmond  Bridge  by  20  guns.     Kingston,  lying  on  an  exposed  salient,  i* 
covered  by  a  bridge-head  with  a  strong  bastion  trace,  and  mounts  40  guns. 
For  if  the  assumption  be  correct  that  the  weight  of  invading  war  would 
be  brought  on  the  west  of  London,  it  is  important  to  guard  this  point  with 
as  heavy  a  mass  of  fire  as  possible.     In  the  rear,  on  the  slope  of  the  hill 
above  Ham  Common,  Fort  Richmond,  a  strong  work  of  20  guns,  planted 
at  the  apex  of  the  angle  formed  by  the  western  and  southern  sides  of 
Richmond  Park,  would  connect  the  western  and  southern  lines  of  defence. 
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Defence  of  Harrow. 


And  at  this  portion  of  the  London  lines  I  turn  to  the  special  defence  of 
Harrow.  The  position  is  too  valuable  in  the  military  point  of  view,  and 
the  ground  too  highly  placed,  in  the  national  estimation,  to  be  left  in  peril 
of  foreign  occupation,  by  being  excluded  from  the  metropolitan  system  of 
defence,  however  difficult  the  defence  may  be.  The  long  slope  of  Harrow, 
projected  nearly  at  *right  angles  from  the  north-western  angle  of  the  Lon- 
don lines,  rises  in  a  continuous  ascent  for  a  mile  and  a  quarter  to  the 
highest  point  crowned  by  the  parish  church.  The  flanks  of  the  hill 
gradually  increase  in  steepness,  until  the  rapid  slope  of  the  north-western 
face  projects  boldly,  overlooking  the  plain  of  the  Thames  to  the  distant 
hills  of  Surrey  and  of  Berkshire,  and  overtopping  the  nearer  heights  of 
Stanmore  to  the  north-east. 

The  most  appropriate  system  for  the  defence  of  Harrow,  on  the  special 
ground  of  the  military  value  and  of  the  national  character  of  the  spot,  will 
be  by  batteries,  and  not  by  works  of  construction  on  a  regular  trace.  For 
works  casemated  or  otherwise  of  a  permanent  character  could  not  be  con- 
structed without  obliterating  the  special  distinction  of  the  hill,  as  conse- 
crated to  national  education.  But  this  strong  post  of  vantage  may  not  be 
the  less  efficiently  secured. 

The  formula  of  defence  is  this  :  heavy  earthen  batteries,  loopholed  and 
stockaded  posts,  and  an  extensive  system  of  rifle  trenches.  The  earthern 
batteries  should  have  no  great  command,  but  have  an  uniform  mutual 
relation  of  defence.  The  position  of  the  batteries  should  be  determined 
by  a  contouring  line,  to  be  drawn  at  such  an  elevation  on  the  slope  as 
would  give  an  angle  of  depression  of  4°  on  a  point  distant  700  yards  from 
the  foot  of  the  rising  ground  on  which  the  battery  is  to  be  placed.  The 
general  line  of  the  zone  of  artillery  fire  would  commence  on  the  Greenford 
Road,  one  mile  from  Harrow,  and  passing  below  the  south-western  shoulder 
of  the  hill,  would  sweep  to  the  north  of  Roxeth,  and  thence  to  the  junction 
of  the  Kenton  Road,  round  the  northern  face  of*the  hill.  The  line  would 
follow  the  hollows  of  the  hill  until  it  reached  the  cross  road  connecting 
the  two  approaches  from  London,  and  passing  to  the  westward  complete 
the  circuit.  The  right  and  left  rear  would  be  connected  by  field-works 
with  Fort  Wembley  and  Fort  Horsington. 

For  this  line  of  defence  nine  pairs  of  heavy  batteries,  of  the  construction 
of  those  on  the  Hilsea  lines  at  Portsmouth,  would  suffice ;  they  should  be 
armed  with  twenty  guns,  eaoh  pair,  and  be  determined  in  position  by  the 
re-entering  angles  or  loops  of  the  contouring  line — for  the  southern  and 
western  faces  six  batteries;  for  the  eastern  face  six  batteries,  and  the 
northern  front  should  be  formidable  with  six  batteries,  of  which  two 
should  be  advanced  on  either  flank,  to  give  a  decisive  check  by  flanking 
fire  to  attacks  on  the  lateral  fronts. 

The  rear  of  these  batteries  should  be  closed  by  strong  musketry  redoubts, 
which  should  in  turn  be  open  to  the  rear  to  fire  from  loopholed  houses 
and  stockaded  posts.  And  from  battery  to  battery,  and  along  every  ad- 
vantageous slope  of  ground,  should  be  traced  rifle  trenches  formed  by 
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« 
excavation,  with  the  earth  thrown  to  the  front,  as  glacis,  and  not  as  pa- 
rapet* 

Every  position  would  thus  be  threatened  in  turn  if  it  were  necessary  to 
withdraw  the  defenders  from  the  lower  levels.  Finally,  the  Volunteer 
Corps  of  Harrow  should  have  this  defence  specially  assigned  as  its  duty. 

I  now  proceed  to  treat  of  the  southern  lines  of  defence,  whereon  I  place  the 
works,  not  symmetrically  indeed,  nor  at  equal  intervals,  but,  as  I  have 
throughout,  according  to  the  oircumstances  of  the  ground,  determining  the 
projection  of  their  face  as  they  may  be  required  to  sweep  any  particuk 
point  of  approach  with  their  fire.    Now,  those  who  recently  attended  tk 
practice  of  the  Volunteer  Rifles  on  Wimbledon  Common  will  remember  bo* 
rapidly  the  ground  falls  in  front  of  that  position.     Since  it  is  neeeasu? 
to  occupy  that  plateau,  it  appears  desirable  that  a  work   to  be  called 
Fort  Wimbledon  should  be   constructed   in   the  immediate    neighbour* 
hood  of  the  present  rifle  ground,  which  would  answer  all  the  conditions 
proposed,  namely,  sweeping  and  searching  the  ground  in  front  and  fliai 
with  40  guns,  and  keeping  an  enemy  at  a  sufficient  distance  from  the 
inner  district,  liable  to  insult  from  vertical  fire.     From  Wimbledon,  fol- 
lowing the  southern  slope  of  the  hill,  the  very  remarkable  ridge  whict 
divides  the  waters  of  the  Wandle  from  the  Sydenham  Plateau  is  reached. 
On  the  level  ground  immediately  above  Tooting  Common,  on  the  ascetf 
from  the  village  below,  I  should  propose  to  place  Tooting  Redoubt,  another 
substantive  work  of  30  guns,  to  be  kept  in  connexion  with  Fort  Wimbled* 
by  earthworks  distributed  through  the  plain,  across  the  course  of  & 
Wandle.      The  ground  at  many  of  those  points  is  remarkably  strong. 
And  there,  again,  a  water  defence  may  be  adopted  very  successfully. 

From  Tooting,  following  the  indications  given  by  the  slopes  of  the 
ground,  we  arrive  at  the  Beulah  Redoubt,  an  irregular  work  of  30  gnu* 
which  will  be  seen  to  the  north-west  of  Beulah  Spa*  This  work  is  adapted 
to  the  character  of  the  eminence  which  it  crowns,  and  is  designed  to  maifr 
tain  a  communication  with  an  advanced  work,  the  Anerley  Redoubt,  of 
20  guns,  in  front  of  the*  Crystal  Palace,  of  an  irregular  shape,  resting 
partly  on  the  Railway,  and  partly  on  the  Anerley  Ponds. 

We  have  now  lying  in  front  of  us  the  great  plain  of  Kent.  From  the* 
heights  the  general  line  of  ground  is  most  clearly  and  distinctly  to  i* 
traced,  and  the  approaches  of  an  enemy  calculated.  I  should  thereto? 
across  the  valley  on  the  other  side  of  the  Ravensbourae  river,  on  a  gend* 
slope  which  rises  at  a  distance  of  one  mile  and  a  half  in  an  air  line  fro* 
the  Crystal  Palace,  place  Fort  Ravensbourne,  a  substantive  work  of  50  guw 
and  the  line  of  defence  would  be  closed  by  Fort  Woolwich,  a  work  of  W 
guns,  with  its  rear  resting  on  the  Dover  Road,  in  the  loop  of  the  road  ne» 
Woolwich  Common.  With  regard  to  fortifying  Shooter's  Hill,  that  pow* 
I  have  not  taken  into  consideration.  The  occupation  of  Shooter's  Hill  fl 
a  matter  of  high  engineering  moment  and  skill,  and  would  require  a  vcrj 
considerable  outlay.  It  must,  in  faot,  be  a  fortress  of  itself,  and  therefor* 
does  not  enter  within  the  scope  of  these  suggestions. 

*  An  illustration  of  the  rifle  trenches  may  be  found  la  the  trace  of  the  ascending  *P 
at  the  siege  of  Burgos. 
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I  would  request  the  meeting  to  bear  this  in  mind,  that  the  works  I  have 
pointed  out  are  not  the  only  works  I  desire  to  construct.  These  are  the 
permanent  works  which  it  is  essential  to  construct,  and  the  fire  of  which 
it  is  necessary  to  determine.  But  the  intervals  must  be  consolidated  by 
such  field  works  as  can  be  thrown  up  with  comparatively  little  labour, 
and  would  by  their  cover  enable  the  troops  detailed  to  maintain  the 
musketry  fire  whioh  is  necessary  for  a  complete  defence.  Therefore  I 
differ  from  the  advocates  of  the  enceinte  continue  at  Paris  and  elsewhere* 
I  propose  to  leave  only  the  forts  en  permanence,  but  in  time  of  necessity  to 
connect  them  by  means  of  field  works. 

It  is  a  very  just  objection,  that  the  requisite  guns  and  troops  are  seldom 
mentioned  m  detail  of  plans ;  and,  at  the  risk  of  having  the  calculations 
disproved,  and  in  the  design  of  submitting  them  to  critical  analysis,  I 
commence  by  the  calculation  that  870  guns  will  be  a  sufficient  armament 
for  these  works,  exclusive  of  the  defence  of  Harrow,  which  must  be 
special,  as  has  been  already  shown.  From  the  combination  of  qualities  of 
ordnance  which  I  propose,  the  strength  of  the  artillery  detachments  may 
very  materially  be  kept  down,  as  may  be  reasonably  borne  in  mind  in 
calculating  the  strength  of  artillery  required  for  the  service  of  the  London 
lines ;  and,  inasmuch  as  the  general  defence  of  the  lines  of  London  would  not 
bo  a  matter  of  siege,  and  of  protracted  firing  and  attack,  the  service  can 
be  carried  on  with  fewer  reliefs  than  in  a  garrison  which  had  to  resist  on 
a  front  of  attack  assaulted  according  to  the  rules  of  art.  Therefore,  it  ap- 
pears to  me,  that  seven  men  per  gun  would  furnish  «a  standing  garrison 
sufficient  to  justify  us  in  undertaking  the  defence  of  the  works  most  likely 
to  be  attacked  devive  force*  Perhaps  the  higher  proportion  should  be 
preserved  for  such  works  as  from  their  importance  might  be  more  formally 
attacked.  The  infantry  defence  may  be  calculated  on  a  low  scale  at  10  men 
per  gun,  being  intended  simply  to  occupy  the  works  while  operations  are 
going  on,  and  their  number  must  be  inconsiderable,  and  Bhould  be  incon- 
siderable on  this  principle*— that  we  are  occupying  works  whioh  are  to  be 
only  temporary  obstacles,  and  which  should  be  so  constructed  as  to  allow 
every  disposable  man  to  be  placed  in  line  of  battle,  and  available  under  the 
hand  of  the  supreme  military  authority. 

Now,  having  surrounded  London  with  works,  the  question  arises, 
what  are  the  resources  for  defence?  The  assumption  which  I  have  always 
insisted  upon  is,  that  the  primary  defence  of  England  should  be  a  de- 
fence by  local  forces  specially  trained  for  the  protection  of  a  particular 
district,  wheresover  the  attack  may  fall,  in  order  that  our  limited  ma- 
noeuvring force  may  be  available  in  every  direction  in  which  it  is  re- 
quired. Thinking  thus,  I  hold  with  regard  to  the  metropolis,  that 
the  metropolis  should  be  prepared  to  stand  or  fall  by  its  own  substantive 
defence,  and  not  in  consequence  of  any  operations  elsewhere.  We  know 
what  a  gallant,  and  ready,  and  available  spirit  has  arisen  throughout 
the  country  in  development  of  the  volunteer  movement  We  see  in 
these  levies  the  earnest  of  a  true  soldier-like,  manly,  British  deter* 
mination  to  do  their  duty.  They  show  in  their  organisation  and 
by  their  bearing,  the  consciousness  that  they  have  undertaken  a  duty 
whioh  the  country  required  should  be  performed,  but  which  could  not  be 
discharged  by  existing  means.    We  know  what  sacrifices  many  in  their 
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ranks  have  made,  and  those  especially  to  whom  the  time  given  to  their 
occupations  is  valuable,  and  whose  leisure  hours  have  also  been  pUoed, 
without  fee  or  reward,  at  the  service  of  the  State.  It  has  been  a  matter 
of  some  little  difficulty  to  arrange  the  proportions  of  these  volunteer  fat** 
that  we  may  expect  to  draw  from  the  general  population*  I  have  found 
the  greatest  assistance  from  the  accurate  statistical  tables  prepared  bj 
Lieutenant-Colonel  Kennedy,  in  bis  valuable  memoir  on  "National  Defes- 
sive  Measures,  their  Necessity,  Description,  Organisation,  and  Cost."  To 
him  I  am  indebted  for  suggestions  showing  how  the  volunteer  forces  »*7 
best  be  disposed  in  proportion  to  the  military  demands  on  the  popular. 
I  have,  therefore,  adopting  his  principle,  placed  the  masses  of  volunteers 
in  such  positions  as  they  might  advantageously  occupy  in  the  event  «f  i 
call  for  their  services.  I  have  not  attempted  to  distribute  the  general 
body  by  regiments,  which  would  complicate  the  plan,  but,  observing  tbe 
calculated  density  of  the  population,  I  have  assigned  to  them  alarm-port! 
in  their  respective  localities,  which  would  be  points  whereon  the  rcginsBt*, 
brigades,  or  divisions  would  form  upon  the  first  alarm.  The  oorps  waili 
then  be  available  in  the  direction  for  any  special  purpose,  and  would  tku 
be  prepared  for  any  movement.  The  tabular  arrangement  is  shown  in  the 
Appendix  B. 

It  is  evident,  as  has  been  shown,  that  this  question  is  removed  beyond 
the  province  of  purely  military  speculation.  It  should  be  maturely  con- 
sidered, whether  the  volunteer  regiments,  armed,  drilled,  and  discipfafti 
may  not  have  an  enlarged  scope  given  to  their  organisation  and  use 
additional  duties  assigned  to  them,  in  the  interest  of  their  special  serrifc 
which  are  not  ordinarily  devolved  on  regular  troops,  or  on  troops  in  tfc 
field.  For  instance,  as  I  have  shown,  one  great  evil  to  be  dreaded  is  tk 
vertical  fire  that  the  enemy  would  endeavour  to  pour  on  the  metropolis 
with  which  he  would  hope  to  alarm  the'  population,  and,  hence  thitngb 
their  fears,  to  extort  a  capitulation  of  London.  Now,  in  the  firm  confidence 
that  I  have  in  the  power  of  organisation  enjoyed  by  the  English  people, 
and  in  their  present  readiness  to  adopt  any  sound  suggestion,  and  tbtf 
firmness  in  carrying  it  out,  I  maintain  that  even  this  evil,  so  awfal  to 
contemplate,  may  be  modified,  minimised,  nay,  reckoned  as  an  ordiwrr 
incident  of  battle. 

It  is  always  satisfactory  to  draw  some  instruction  from  the  occu- 
rences of  former  times  under  similar  circumstances,  and  with  a  populate 
of  identical  character.  For  it  would  almost  seem  as  if  the  precedes!* « 
the  reign  of  the  great  Queen,  in  anticipation  of  the  Spanish  uwsw* 
were,  with  other  glorious  incidents,  to  be  repeated  in  these  later  d»p- 
Now,  it  is  very  remarkable  that  in  the  accounts  of  the  armament  ^ 
Elizabeth  to  resist  the  invasion,  a  proportion  of  artificers  is  always  com- 
bined with  every  armed  body.  There  are  pioneers  and  artificers  of  ^ 
trades,  wheelwrights,  carpenters,  blacksmiths,  all  specified  in  part^ 
and  accurate  proportions^  detailed  to  accompany  every  body  of  arn*° 
men.  Let,  then,  every  volunteer  force  embodied  under  a  regis*0**' 
colonel  or  field  officer  have  a  volunteer  engineer  corps  attached.  Tb* 
an  opportunity  would  arise  of  drawing  on  the  valuable  class  of  id*  ^ 
be  found  among  the  steady  resolute  artizans  of  the  metropolis.  And  J 
believe  that  such  an  organisation  would  be  acceptable  to  the  body  of  Ciw 
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Engineers.  That  is  one  preparation.  I  would  suggest,  also,  that  to  guard 
against  the  ill  effect  produced  by  working  on  the  fears  of  the  population 
through  the  threat  of  laying  districts  and  suburbs  in  ashes,  one  fire  brigade, 
with  engine  and  horses,  be  attached  to  every  district,  and  planted  at  every 
alarm  post.  Supposing,  then,  that  any  portion  of  the  metropolis  was  on 
fite,  it  should  be  the  special  duty  of  the  Engineer  volunteer  officer  command- 
ing at  that  point  to  hasten  with  a  proportion  of  volunteer  Sappers  to  the 
conflagration,  extinguish  the  fire,  and  take  such  measures  as  might  be 
necessary.  By  thus  distributing  the  volunteer  regiments  or  corps  each 
to  its  defined  district,  and  by  assigning  to  each  a  special  object  and  duty, 
confidence  would  be  given  to  the  people,  and  the  dangers  and  terrors  of  a 
bombardment  would  be  neutralised  and  dispelled  by  a  simple  and  timely 
arrangement.  If  the  people  do  not  clearly  perceive  the  manner  in  which 
they  are  to  be  defended,  and  by  what  arrangement  their  security  is  to  be 
ensured,  panic  will  arise,  confusion  will  double  every  difficulty,  and  the 
military  authorities  will  have  to  deal  over  and  over  again  with  the  only 
military  difficulty  worth  speaking  of  in  England,  that  is,  the  process  of 
clearing  the  front  of  non-combatants,  to  meet  which  special  provision 
must  be  made.  If  the  front  be  cleared  of  non-oombatante  the  English 
soldiers  will  fight  as  they  always  have  fought.  But  we  must  be  prepared 
against  the  danger  not  only  of  reverses  in  the  field,  but  against  that 
greater  danger  which  arises  from  the  panics  of  unarmed  and  helpless 
multitudes  in  towns.  And  to  combat  this  peril  I  make  a  special  provi- 
sion. I  spoke  of  the  difficulty  of  clearing  the  front  of  non-combatants. 
I  believe  that  the  terror  which  an  enemy  would  hope  to  generate  in  the 
confused  masses,  by  the  approach  of  an  invading  army,  would  be  held  to 
be  one  of  the  most  powerful  weapons  of  invasion.  This  expectation  it 
is  our  duty  to  dispel.  I  may  be  supposed  to  theorise,  to  estimate  too 
lightly,  or  even  to  overlook  difficulties  which  must  inevitably  arise  in 
dealing  with  large  masses  of  people;  but,  considering  the  perfection  at 
which  our  railway  communications  have  arrived,  the  speedy  means  which 
are  enjoyed  of  conriecting  one  part  of  the  country  with  another,  it  is 
doubtless  feasible,  when  one  front  of  London  is  invested  (for  it  is  scarcely 
possible  to  suppose  that  London  can  ever  be  entirely  invested),  by  due 
organisation  to  pass  the  whole  of  the  non-combatants  from  the  front  at- 
tacked, through  London,  to  the  rear,  into  districts,  towns,  and  places 
prepared  for  their  reception,  on  which  they  shall  be  directed  by  the  aid 
of  the  wide-spreading  system  of  railways,  which,  radiating  from  London, 
traverses  England  in  every  direction.  And  so  soon  as  those  whom  we 
desire  to  withdraw  from  the  horrors  and  miseries  of  war  should  be  con- 
veyed far  from  the  scene  of  conflict,  there  would  be  clear  space  for  those 
who  would  alone  remain  in  the  front  to  defend  their  hearths  and  homes. 
I  make  this  suggestion  confidently,  and  believe  it  to  be  perfectly  prac- 
ticable. I  think,  Sir,  you  who  saw  to  what  extent  the  pervasive  or- 
ganisation of  England  was  carried,  in  contending  in  the  depth  of  a  severe 
winter  with  the  Irish  famine,  will  have  that  confidence  in  the  national 
power  of  combination  to,  admit  that  such  a  plan  is  neither  rash  in  con- 
ception nor  impracticable  in  detail. 
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And  for  this  service  the  admirable  bodies  of  Metropolitan  and  (Sty 
police  might  be  trained.  Their  familiarity  with  the  condition  and  daily 
life  of  all  classes  would  give  them  the  means  of  effectually  patting  in 
motion  the  inert  mass,  which  would  not  be  manageable  under  other 
agencies.  To  them  also  would  belong  the  duty  of  maintaining  the  peace 
and  security  of  the  metropolis,  certain  to  be  troubled  by  the  ill-disposed 
classes,  who  always  expect  plunder  and  license  in  periods  of  national 
peril. 

Let  us  now  consider  the  defence  of  London  with  an  enemy  at  its  gates. 
It  is  fortunate  for  those  who  entertain  my  opinion,  that  London  deserves 
an  unhesitating  and  protracted  defence,  that  we  already  possess,  as  matter 
of  history,  the  account  of  the  successful  defence,  or  rather  of  the  relief 
of  an  almost  open  town  under  more  difficult  circumstances  than  could 
probably  be  found  twice  in  the  annals  of  war.  I  allude  to  that  great  feat 
of  arms  performed  by  the  Emperor  Napoleon  when  he  relieved  Dresden, 
overmatched  as  he  was  in  numbers,  overmatched  as  he  was  in  guns,  and 
overmatched  as  he  must  have  been  but  for  his  genius,  his  resolution,  and 
the  energy  of  his  soldiers— in  the  moral  power  that  the  enemy  brought 
to  bear  against  him  in  the  campaign  of  liberation.  If  the  enemy,  having 
pierced  the  line  of  works  I  have  detailed,  were  in  possession  of  the  heights 
of  London,  and  thence  looked  down,  with  the  intention  of  fighting  their  way 
into  its  streets,  I  say  the  defenders  of  London  would  not  be  in  so  bad  a 
plight  as  St.  Cyr  was,  when,  with  his  20,000  men,  he  threw  himself  into 
Dresden,  knowing  that  the  Emperor  would  come  to  his  aid;  and  bow 
gloriously  the  Emperor  did  assist  him,  the  historian  has  recorded  as  an  ex- 
ample of  what  may  be  done  in  the  defence  of  towns  in  all  times.  Dresden 
was  almost  an  open  town,  merely  surrounded  by  shattered  walls,  so  im- 
perfect in  its  fortifications  that  it  was  requisite  to  strengthen  it  by  five  large 
redoubts.  In  this  Dresden  1 36,000  men  held  at  bay  and  repulsed  166,000 
men  with  600  guns.  The  front  of  that  battle  extended  for  six  miles  and 
a  half;  but,  again,  the  French  Emperor  was  equal  to  the  occasion,  his 
soldiers  seconded  him,  and  the  result  was  the  disastrous  retreat  and  root 
of  the  Allies.  Therefore  it  is  that  I  say,  whatever  might  be  the  condition 
of  London,  hemmed  in  as  she  might  be  by  the  masses  of  an  invading 
army,  there  can  exist  no  reason  for  despair,  no  reasonable  excuse  far 
abandoning  the  capital,  no  apology  for  deeming  that  it  would  be  wise  to 
purchase  with  our  gold  that  which  we  could  not  defend  with  our  swords. 

I  do  not  wish  to  speak  with  the  exaggerated  feeling  that  may  arise 
when  we  consider  with  how  great  a  calamity  this  nation  might  be 
threatened;  I  desire  simply  to  deal  with  the  plain  mechanism  of  military 
resistance;  I  mean  to  prove  what  resistance,  by  works  of  construction, 
may  be  prepared;  and  I  indicate  the  powerful  means  of  resistance  which 
may  be  anticipated  from  the  support  of  your  people.  And  I  have  endea- 
voured to  show  (by  clearing  thoroughly  and  decisively  the  field  for  the 
exertions  of  fighting  soldiers),  that  if  the  disastrous  event  of  the  leaguer 
of  London  should  ever  occur,  it  may  safely  be  left  to  history  to  sav  that 
the  Russians  were  obliged  to  abandon  and  to  burn  Moscow  in  their  dis- 
tress, but  the  English  remained  and  fought  on  their  own  ground. 
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Now,  with  regard  to  those  details  of  interior  defence,  to  which  I  have 
partially  alluded,  I  speak  of  the  zone  of  railways,  whioh,  beginning  at 
North  Woolwicn,  penetrates  and  surrounds  the  central  portion  of  the 
metropolis  on  either  bank,  even  to  West  Woolwich.  I  divide  this  zone 
into  artillery  districts.  It  is  a  point  which  I  have  discussed  upon  former 
occasions,  and  the  distribution  will  be  thus:  I  would  make  one  artillery 
district  from  North  Woolwich  to  the  Stratford  Station ;  a  second  artillery 
district  should  extend  from  the  Stratford  Station  to  the  West  London 
Junction;  from  the  West  London  Junction  to  the  banks  of  the  Thames 
should  give  a  third ;  a  fourth  should  be  drawn  from  thence  to  Clapham 
Station ;  from  Clapham  Station  to  Norwood  Hill  would  form  a  fifth ;  and 
from  Norwood  Hill  to  Woolwich  would  complete  the  zone  of  artillery 
defence  encircling  central  London  with  a  second  rampart.  Now  it  is  not 
that  a  railway  is  in  its  construction  powerful  for  defence,  for,  in  fact  it 
may  rather  be  called  a  line  of  movement  than  a  line  of  defence,  but  that  I 
would  place  on  this  curved  trace  of  railway,  guns  moveable  from  point  to 
point  as  occasion  might  arise.  The  stations  projecting  from  the  railway 
might  be  called  points  of  emergence,  on  which  to  direct  such  field  guns, 
stores,  or  troops,  as  might  be  required  on  a  sudden  change  of  front,  or 
increase  of  attack.  Such  an  adaptation  is  feasible,  and  adds,  moreover, 
materially  to  the  strength  of  those  works  near  which  the  zone  passes. 

There  is  another  point  on  which  I  would  dwell  in  respect  of  the 
volunteer  system.  Admitting  the  axiom,  that  the  standing  defence  of 
England  is  that  by  local  forces  acquainted  with  the  particular  districts,  it 
is  essential  that  volunteer  corps  should  be  acquainted  with  not  only 
their  own  district  and  alarm-posts,  but  also  with  the  nature  of  the 
country  whioh  might  lie  in  their  front  when  once  they  had  quitted  the 
suburbs  of  the  metropolis.  I  can  imagine  cases  (but  it  is  scarcely  worth 
while  to  particularise)  in  which  the  defence  of  London  would  be  con- 
ducted with  much  greater  success  by  soldiers  accustomed  to  a  particular 
district  than  by  those  who  are  strangers  to  the  locality,  and  who  had 
merely  the  ordinary  rules  of  military  service  for  their  guidance.  The  local 
features  of  London,  and  especially  Of  Western  London,  are  very  peculiar. 
There  are  large  and  well-defined  districts  broken  up  into  manageable 
divisions  of  defence  by  the  great  thoroughfares  that  penetrate  the  capital. 
For  instance,  one  side  of  our  great  thoroughfares  might  be  occupied  in 
force,  and  a  defence  developed  against  an  enemy  attempting  to  penetrate  into 
the  interior.  It  would,  therefore,  be  advisable  that  to  every  great  division, 
or  independent  corps  of  volunteers,  field-guns  should  be  attached,  for  the 
purpose  of  ultimate  defence ;  because  I  hold  that  under  no  circumstances 
are  we  justified  in  capitulating  for  London.  I  repeat  my  belief,  that  we 
can  rapidly  and  easily,  with  our  organisation,  remove  the  non-combatants 
from  the  danger  in  which  they  would  be  placed,  and  in  which  they  would 
naturally  look  for  sympathy  and  protection;  and  then,  wherever  the  weight 
of  attack  may  fall,  I  say  we  shall  have  no  reason  to  despond  for  the  fate 
of  London. 

And  perhaps  I  dwell  more  on  this  subject  because  I  am  aware  how 
little  the  English  determination  has  been  understood  elsewhere.  Because 
we  do  not  proclaim  without  ceasing,  a  resolution  to  do  that  which  falls  to 
our  lot  in  the  shape  of  duty,  it  is  often  supposed  that  we  have  either  lost 
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the  power,  or  at  least  the  spirit,  which  cares  for  the  performance  of  great 
things.  It  is  well  that  it  should  be  known,  that  Englishmen  carefully  and 
'deliberately  adopt  the  resolution,  that  London  is  not  to  be  taken;  that  we 
will  neither  hear  in  London  of  the  removal  of  our  Government,  our  Courts, 
or  our  Parliament;  nor  of  the  ransom  of  the  City. 

I  would  briefly  remark  here,  that  the  zone  of  defence  passing  through 
these  forts  is  about  fifty  miles.  It  is  no  very  great  extent  to  fill  in,  or 
make  complete  in  the  intervals  between  the  forts,  by  field-works.  The 
zone  of  radiation  of  fire  covers  75  miles.  And  on  this  projection  there 
are  but  three  points,  not  included  within  a  circle  traced  on  a  radius  of 
one  mile  from  a  work,  or,  which  is  equivalent,  from  a  point  on  a  railway, 
at  which  guns  might  be  placed  in  battery.  These  breaks  measure  respect- 
ively 700  and  1,000  yards.  Consequently  field-works  would  be  covered 
during  construction  by  the  fire  of  forts  and  redoubts,  direct  or  vertical. 
The  zeal  of  the  population,  when  appropriately  directed,  and  when  organised 
for  the  execution  of  well-considered  plans,  would  cover  the  intervals  of 
these  works  with  such  means  of  resistance  as  would  enable  us  to  justify 
the  great  promise  that  none  need  hesitate  to  make  on  behalf  of  the  people 
of  London.  I  am  firmly  and  unalterably  convinced  of  this  fact,  that  so 
strong  is  London  in  its  natural  circumstances,  rightly  understood,  for  the 
special  purpose  of  a  judicious  defence,  that  the  greatest  military  reputa- 
tion might  be  safely  perilled  on  the  successful  defence  of  this  capital,  if 
only  one  point  be  conceded ;  namely,  that  we  organise,  be  prepared,  and 
be  wise  in  time. 

And  in  reviewing  the  history  of  great  national  crises  there  is  an  epoch 
which  has  been  forcibly  described  by  the  great  historian  his  countrj 
has  so  recently  lost.  He  speaks  of  people  resembling  us  nearly  in  their 
national  character,  like  us,  men  of  the  sea,  and  like  us,  men  who  did  not 
shrink  from  warfare  on  land.  When  the  Dutch,  the  men  of  the  Seven 
United  Provinces,  in  their  great  national  agony  and  distress,  were  almost 
overpowered  by  the  great  military  monarchy  of  France,  what  was  the  reso- 
lution they  adopted?  Not  to  ransom  their  capital,  in  order  that  they 
might  linger  for  a  time  on  the  marts  of  traffic,  where  whilst  free  they  had 
been  placed  among  the  merchant  princes  of  Europe;  not  to  abandon  the 
capital,  and  to  betake  themselves  to  some  quiet  region  until  the  storm  be 
overpast;  but  they  said,  "Either  the  country  is  to  be  held  wholly  and 
unconditionally  by  a  free  people,  or  it  is  no  fit  dwelling-place  for  them." 
They  said,  "  Rather  give  our  fields  back  to  the  salt  sea,  and  the  cities  that 
we  have  wrested  from  the  Spaniards  to  the  monsters  of  the  deep,  thaa 
remain  dishonoured  in  our  own  land."  They  were  prepared,  as  the  hi*- 
torian  tells,  in  another  clime  to  found  new  cities,  and  to  seek  new  king- 
doms under  other  constellations.  But  he  also  adds,  "  the  men  who  have  the 
courage  to  form  these  resolutions  are  seldom  called  upon  to  execute  them." 
So  it  is  with  us.  If  we  be  determined,  in  our  calm  way,  to  declare  that 
none  shall  make  us  afraid,  and  that  we  will  hold  our  own,  seeking  to 
offend  none,  so  soon  as  the  determination  is  evident,  and  the  force  Jbr 
defence  is  prepared,  as  has  been  shown  full  often  in  the  history  of  the 
world,  the  attack  is  suspended,  and  the  threatening  war-cloud  passes 
away. 
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POSTSCRIPT. 

Since  this  Address  has  been  made  public,  objections  have  been  taken, 
both  in  the  House  of  Commons  and  elsewhere,  to  the  proposal  for  a  defence 
of  London,  which  it  may  be  permitted  me  to  examine  and  to  test. 

First.  The  first  objection  is,  that  if  the  arsenals  are  fortified  London 
can  be  more  effectually  protected  by  armies  in  the  field  than  by  forts. 

Secondly.  The  second  objection  results  from  the  assumption  that  en- 
trenched camps  are  a  more  certain  defensive  resource  than  fortified  posts 
or  suburban  works,  because  an  entrenched  camp  cannot  be  safely 
neglected  by  an  advancing  enemy. 

Thirdly.  That  forts  demand  a  large,  clear  space  around  them,  and  that 
works  round  London  would  be  encroached  upon  by  buildings  to  a  dan- 
gerous extent. 

Fourthly.  That  not  only  would  the  purchase  of  land  for  the  works  be 
very  expensive,  but  thai;  the  connecting  belt  of  ground  required  to  be 
kept  clear  of  buildings  for  future  field-works  would  add  very  materially 
to  the  cost. 

Fifthly.  That  such  extensive  works  cannot  be  adequately  manned, 
especially  in  artillery ;  and  that  no  account  has  been  taken  of  the  regular 
army,  the  garrison  of  London. 

To  these  objections  I  reply  briefly — 

First.  That  by  securing  the  arsenals  from  attack,  the  advance  of  an 
enemy  is  determined  through  the  unoccupied  country  interposed  between 
the  principal  coast-districts  of  defence  previously  referred  to.  To  guard 
against  this  movement  the  interjacent  space  must  be  occupied  by  an  army 
of  manoeuvre.  But  the  operations  of  an  army  of  manoeuvre,  which  has 
no  firm  base  whereon  to  retire,  will  not  be  conducted  with  the  requisite 
vigour,  as  was  the  case  in  1815  with  the  army  of  the  Loire. 

Again,  while  an  army  of  manoeuvre  is  engaged  at  the  front,  an  army 
corps  in  diversion,  probably  from  the  north-east,  might  threaten  London, 
and  with  impunity.  And  an  advance  on  the  northern  bank  of  the  East 
Thames  should  not  be  excluded  from  calculation;  for  it  must  not  be 
forgotten  that,  in  proportion  to  the  success  that  may  have  been  obtained  in 
the  fortification  of  the  arsenals,  will  be  the  tendency  to  penetrate  between 
or  turn  their  districts  and  invest  the  capital. 

Secondly.  An  entrenched  camp  is  of  excellent  use  for  concentration  of 
troops,  but  if  it  be  not  placed  directly  in  the  line  of  approach  of  an  in- 
vading force  it  does  not  fill  the  function  of  a  fortress;  and  if  it  lies 
directly  in  that  line,  and  thus  arrests  his  march,  the  probability  is,  in  the 
particular  case  now  under  consideration,  that  more  is  gained  to  the 
enemy  by  delay  which  will  permit  the  arrival  of  reinforcements  than  even 
by  a  successful  assault. 

The  imagination  is  misled  and  confused  by  an  imperfect  analogy  between 
the  Roman  Camps  and  those  of  modern  warfare. 

The  Roman  camp  exhibited  the  tactical  disposition  of  a  Roman  ma- 
noeuvring force  in  campaign  against  an  enemy  who  possessed  few  mathe- 
matical or  precise  principles  of  manoeuvre,  excepting  always  the  captains 
of  the  Punic  wars,  and  of  the  campaigns  of  Magna  Graecia.    A  modern 
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camp,  on  the  contrary,  represents  the  accidental  and  occasional  dispositL- 
^>f  armies  of  equal  skill  in  the  science  of  war,  whereas  the  Roman  camps 
were  fortresses  against  superior  weight  of  force;  as  for  instance  that  in 
which  Marius  paused  before  he  annihilated  the  Cimbri.  The  moder: 
entrenched  camp  is  but  an  unscientific  congregation  of  troops,  wbo& 
entrenchments  are  a  cumbrous  barrier  to  manoeuvre,  rather  than  a  shelter 
against  superior  force. 

The  defeat  of  Braun  by  Frederick  the  Great,  during  his  blockade  of  tb 
Saxon  entrenched  camp  at  Pima  in  1756,  illustrates  the  disadvantages  c 
an  entrenched  camp  of  observation,  and  such  is  the  design  of  a  camp 
entrenched  to  cover  London. 

Thirdly.  From  the  topographical  character  of  London  it  is  perfectly 
practicable  to  select  positions  of  sufficient  command  to  secure  the  works 
from  the  risk  of  being  masked  by  neighbouring  buildings. 

In  the  contemplated  necessity  of  clearing  the  military  zone  the  amoral 
of  property  to  be  sacrificed  would  be  but  trifling,  and  under  some  cowfr- 
.  tions  of  attack,  buildings  projected  in  advance  migh  tbe  converted  ii& 
very  effective  outworks. 

When,  also,  it  is  remembered  that  the  sites  proposed  for  these  works 
would  probably  be  those  selected  by  an  enemy  as  positions  for  batten* 
whence  to  harass  London  by  vertical  fire,  the  occupation  of  the  gronnd  fey 
defensive  works  may  appear  not  altogether  injudicious  nor  too  costly. 

Fourthly.  The  purchase  of  land  would  necessarily  be  of  consider*!^ 
amount,  but  as  respects  the  connecting  belt  of  land,  or  zone  of  military 
communication  required  for  the  construction  of  intermediate  field-works 
and  batteries,  the  quantity  purchased  might  be  relet  under  soitebk 
agreements. 

For  it  would  seem  that  many  railway  companies  have  displajri ; 
largeness  of  design  in  construction,  a  liberality  in  finance,  and  a  sagacity 
in  selection  of  ground  adapted  to  the  present  and  future  requirements  <£ 
their  undertaking,  on  a  larger  scale  than  would  be  needed,  in  ordff  to 
draw  a  permanent  rampart  around  London,  and  thus  to  furnish  a  practical 
object  and  inducement  to  the  continuous  exertions  of  her  volunteer 
soldiers. 

Take  for  instance  the  cost  and  engineering  difficulties  of  a  well-know: 
system  of  railways,  the  central  line  resting  at  either  terminal  point  os 
Liverpool  and  Goole.  The  cost  of  that  railway  was  £12,000,000,  andtk 
engineering  difficulties  were  enormous.  And  yet  the  construction  of  tlui 
system  is  not  reckoned  among  our  special  triumphs  of  engineering  setoff* 
nor  the  capital  sunk  as  of  much  account. 

Lastly,  it  may  be  difficult  to  maintain  the  zeal  of  the  Volunteer  Carpi 
unless  some  specific  aim  of  their  labours  be  pointed  out.  But  if  it  be  once 
made  clear  that  they  are  designed  for  a  specific  duty,  which  no  otbu 
troops  can  perform  so  well,  and  that  on  them  a  great  responsibility  wil  k 
cast,  the  immediate  result  will  be  not  only  to  stimulate  their  efforts,  hor 
to  add  to  their  numbers.  The  consciousness  of  definite  purpose  will  lew 
a  most  effectual  impetus  to  the  general  spirit  of  enrolment. 

I  have  not  taken  into  specific  account  the  regular  forces  quartered  m 
the  capital  and  its  neighbourhood,  for  two  reasons. 

The  precise  strength  of  the  Jiegular  Army  must  always  be  a  fluotow&S 
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element  of  calculation,  whereas  the  Militia  and  the  Volunteer  forces  should 
be  numbered  and  posted  to  a  man. 

I  desire  also  that  the  Army  of  Reserve  should  be  habituated  to  consider 
it  to  be  their  duty  to  fight  in  positions  where  local  knowledge  and  firmness 
are  the  first  requisites,  and  to  teach  them  that  these  positions  must  be 
maintained  by  themselves  alone. 

The  eleven  Metropolitan  Regiments  of  Militia  and  the  Hon.  London 
Artillery  Corps  would  form  an  available  reserve.  And  so  much  of  these 
suggestions  as  is  well  founded  is  applicable  to  every  city,  town,  and 
village  of  the  United  Kingdom. 


APPENDIX. 


APPENDIX    A. 

Detail  of  Works. 


Work*. 

Guns. 

Gunners. 

Infantry, 

Works. 

Guns. 

Gunners. 

Infantry. 

A 

20 

140 

200 

K 

20 

200 

300 

B 

20 

140 

200 

L 

20 

200 

800 

C 

25 

175 

250 

L' 

40 

400 

600 

c 

20 

140 

200 

M 

20 

140 

200 

D 

15 

105 

150 

N 

40 

280 

400 

D' 

30 

210 

300 

O 

30 

210 

800 

■ 

80 

210 

800 

P 

30 

210 

300 

F 

30 

210 

300 

Q 

20 

140 

200 

C 

80 

560 

700 

R 

50 

350 

500 

C 

20 

140 

200 

8 

80 

560 

700 

H 

60 

420 

500 

T 

30 

210 

300 

H 

10 

70 

100 

U 

30 

210 

300 

1 

60 

420 

500 

W 

30 

210 

300 

r 

10 

70 

100 

X 

180 

1,260 

1,800 

Total :— Works  28,  Gun*  1,050,  Gunners  7,350,  Infantry  10,500. 
Cost  at  £1,000  per  Gun,  without  Land,  £1,050,000. 
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APPENDIX  B. 

Estimate  of  Proportion  of  Volunteers  available  within  the  London  Ldtes. 
Extracted  from  Lieut.-Colonel  Kennedy's  Memoir. 


No.  I.  Division— London  Lines. 
Volunteer  Force  should  be  4- 20th 8  of  Males  capable  of  bearing  Arms. 


ALARM-POSTS. 

COUNTIES  asd  DISTRICTS. 

Total  Males 

capable  of 

bearing 

Arms. 

Eflecstrc 

Holland  Park 
Belgrade  Square     . 
Grosrenor  Square  . 
Westminster  Playground 
Trafalgar  Square     . 
St.  James's  Square 

MIDDLESEX. 
West  Districts. 

1  Kensington    .... 

2  Chelsea         .... 

3  St.  George's  Hanover  Square . 

4  Westminster .... 

5  St.  Martin  in  the  Fields 

6  St.  James,  Westminster 

North  Districts. 

7  Marylebone   .... 

8  Hampstead    .... 

9  Pancras         .... 

10  Islington       .... 

11  Hackney       .... 

Central  Districts. 

12  St.  Giles       .... 

13  Strand 

14  Holborn         .... 

15  Clerkenwell  .... 

16  8t  Luke       .... 

17  East  London 

18  West  London 

10  London  City .... 

East  Districts. 

20  Shoreditch    .... 

21  Bethnal  Green      . 

22  Whitechapel 

23  St.  George-inthe-East  . 

21  Stepney         .... 
25  Poplar           .... 

30,000 
14,134 
18,307 
16,402 
6,160 
9,101 

6,000 
2,826 
3,661 
3V280 
1,232 
1,820 

94,105 

18,819 

Portman  Square     . 
Haterstock  Hill      . 
Euaton  Square        • 
Cattle  Market 
Hackney  Common  . 

39,424 
2,996 
41,789 
23,832 
14,607 

7,884 

8,347 
4,766 
2,921 

122,598 

24,517 

Russell  Square 
Lincoln's  Inn  Fields 
Lincoln's  Inn  Fields       • 
Gray's  Inn  Square 
Clerkenwell  Green . 
Finsbury  Square     . 
Middleton  Square  . 
Smithfield 

13,533 
11,115 
11,655 
16,194 
13,514 
11,101 
7,197 
13,983 

2,71* 
2,223 
2,331 
3,238 
2,702 
2,220 
1,4*9 
2,798 

98,312 

19,661 

Standard  Tatern    . 
Bethnal  Green 
London  Hospital     •         • 
Victoria  Park 
Stepney  Green 
Bow  Common 

27,814 
22,548 
19,940 
12,094 
27,694 
11,790 

5,4*3 
4,509 
3,988 
2,418 
5,538 
2,858 

121,380 

24,274 
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ALARM-POSTS. 

COUNTIES  AM*  DISTRICTS. 

Total  Males 
capable  of 

bearing 

Arms. 

Effective 
Volunteers 
required. 

Orchard  Gardens 

Leather  Market 
Lock's  Fields 
Surrey  Zoological    . 
Kennington  Oval    . 
St.  Anne's  Hill       . 
Brunswick  Square . 
Emigration  Depot  . 

SURREY 
South  Diotbi 

99  St.  Saviour,  South 

27  8t  Olave,  Southwi 

28  Bermondsey. 

29  St.  George,  Souths 

80  Newington   . 

81  Lambeth       . 

82  Wandsworth 
88  Camberwell  . 
84  Rotberhithe  . 

era. 

wark 
trk 

wark' 

8988 

4J844 
12,082 
12,956 
16,204 
84,881 
12,691 
18,667 

4,451 

1,786 
968 
2,406 
2,591 
3,240 
6,966 
2,538 
2,738 
891 

KENT. 

85  Greenwich    •        .        • 

86  Lewisham     .        . 

120,609 

24,119 

Greenwich  Park     . 
Lewisham               • 

24,841 
8,709 

4,968 
1,741 

88,550 

6,709 

Total  of  No 

I.  Di 

vision 

590,554 

118,099 

No,  II.  Division.— South-Western  London  Lines. 
Volunteer  Force  should  be  4-20ths  of  Males  capable  of  bearing  Arms. 


ALARM-POSTS. 

COUNTIES  AMD  DISTRICTS. 

Total  Males 

capable  of 

bearing 

Arms. 

Effective 
Volunteers 
required. 

Kingston 

Richmond     •        •        • 

1.  SURREY— exclusive  of 
London  Districts. 

47  Kingston      .... 

48  Richmond     . 

Total  of  No.  IL  Division 

6,696 
8,976 

1,339  . 
795 

10,672 

2,134 

VOL  IVi 
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No.  m.  Division.— Northern  London  Lines. 
Volunteer  Force  should  be  3-20ths  of  Males  capable  of  bearing  Anns. 


ALARM-POSTS. 

COUNTIES  Awn  DISTRICTS. 

Total  Males 
capable  of 

bearing 

Anns. 

Effect!  r« 

Votanfeeen 

tequtoeA. 

ferentford 

Hendon         •        •        • 

Barnet  .... 

Edmonton 

6.  MIDDLESEX— Exclusive  of 
London  Districts, 

184  Brentford    .... 
135  tendon      •        .        . 
186  Barnet        .... 
137  Edmonton  . 

7.  HERTFORDSHIRE. 

143  Hatfield      .... 
145  Watford       .... 

Total  of  No.  III.  DiYwon 

10,381 
3,979 
3,655 

11,324 

1,548 
594 
546 

1.693 

29,289 

4,386 

Hatfield 
Watford 

2,125 
4,700 

313 
705 

6,825 

5,409 

GBAND  TOTAL. 


NO.      I.   DIVISION       . 

118,099 

No.  IL  Division     . 

2,134 

No.  III.  Division     • 

5,409 

In  All 


125,642 
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Friday,  May  18,  I860. 
Captain  E.  G.  FISHBOURNE,  B.N.  OB.,  in  the  Chair. 


ON  COMBINED  STEAM. 
By  the  Hon,  JOHN  WETHERED,  Member  of  the  American  Senate. 

About  half  a  century  ago,  in  the  year  1807,  after  many  disheartening 
failures  which  had  caused  nearly  all  of  his  friends  to  abandon  him, 
Bobert  Fulton,  with  an  indomitable  spirit  of  perseverance,  finally  solved 
the  problem  that  boats  could  be  propelled  by  the  power  of  steam. 

Notwithstanding  the  establishment  of  the  fact  by  the  daily  trips  of  this 
first  successful  little  steamer  up  and  down  the  waters  of  the  Hudson, 
many  years  elapsed  before  any  considerable  advancement  was  made  in 
steam  navigation,  for,  even  as  late  as  1814,  seven  years  afterwards,  there 
was  but  one  steam-boat  in  the  British  empire,  and  she  of  only  69  tons' 
burden. 

Contrast  that  period,  within  the  memory  of  many,  with  what  is  now 
presented — thousands  of  steamers  ploughing  the  waters  of  the  rivers, 
lakes,  and  oceans  in  all  parts  of  the  world— extending  the  limits  of 
commerce,  developing  resources,  economising  time,  cheapening  the  cost  of 
production,  and  consequently  ameliorating  the  condition  of  mankind. 
Fulton  did  not  live  to  see  fulfilled  the  predictions  which  he  had  made 
to  the  President  of  the  United  States  and  to  the  Emperor  Napoleon  I. 
He  died  poor,  because  he  lived  before  his  time.  The  world  was  not  prepared 
for  a  long  time  to  see  what  were  the  clear  convictions  of  his  own  mind. 
It  affords  me,  however,  great  pleasure  to  say,  that,  when  his  prophecies 
began  to  be  fulfilled,  the  American  Congress,  with  a  commendable  and 
just  liberality,  voted  his  heirs  a  tract  of  land  which  secured  to  them  a 
happy  independence. 

The  subject  of  steam  navigation  in  time  became  of  so  much  importance 
that  the  attention  of  some  of  the  most  scientific  and  mechanical  minds 
which  the  world  afforded,  has  been  directed  towards  improvements  in  the 
generation  and  application  of  the  great  motive  power:  boilers  have  been 
constructed  with  the  view  of  bringing  every  particle  of  water,  so  far  as 
practicable,  into  contact  with  the  heated  iron,  due  attention  being  directed 
to  insure,  if  possible,  a  perfect  circulation,  so  as  to  keep  the  water  in  con* 
tact  with  all  parts  of  the  heated  iron.  The  various  mechanical  movements 
of  the  engine  have  been  simplified  so  as  to  produce  as  little  friction  as 
possible  in  the  moving  parts  of  the  machinery.  Many  suppose  that  the 
most  modern-built  boilers  and  engines  are  nearly  perfect,  and  that  but 
little  remains  to  be  done.  What  is  called  the  life  of  a  boiler  lasts  from  five  to* 
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seven  years,  aud,  when  we  see  boilers  of  the  same  type  repeatedly  re- 
placed, both  in  the  Government  and  private  service,  we  may  oonchide 
that  no  very  great  improvements  are  looked  for  in  that  direction. 

The  great  question  appears  to  be,  What  is  the  greatest  quantity  of 
water  which  can  be  evaporated  by  a  pound  of  coal?  The  scientific  and 
mechanical  journals  are  full  of  reports  of  experiments  made  by  ow 
Governments  and  by  private  enterprise  directed  to  this  end.  In  my 
humble  opinion  any  considerable  improvements  tending  to  economy  are 
not  to  be  arrived  at  in  that  direction;  most  of  the  boilers  now  in  use  are 
constructed*  so  as  to  produce  the  most  violent  ebullition,  the  result  d 
which  is,  that  I  have  found  by  the  most  exact  measurement  that  ftos 
25  to  40  per  cent  of  water  is  carried  over  by,  and  mechanically  mixai 
with,  the  steam  in  its  passage  from  the  surface  of  the  water  in  the  boikf 
to  the  cylinder  of  the  engine.  This  water,  which  costs  a  consideiabk 
expenditure  of  fuel  to  increase  its  temperature  nearly  up  to  the  point  cf 
vaporisation,  produces  no  profit,  but,  on  the  contrary,  robs  the  stean  rf 
its  temperature,  and  consequently  diminishes  its  power. 

The  real  question  to  solve  is,  What  is  the  greatest  amount  of  motm 
power  which  can  be  developed  from  a  pound  of  coal?  I  have  proved  thai 
the  former  question  is  not  the  one  the  solving  of  which  is  of  any  im- 
portance, for,  by  my  system,  only  two-thirds  the  quantity  of  water  are 
used,  which  actually  exerts  more  power. 

The  great  desideratum  is  to  obtain  increased  power,  or  economy  n 
fuel,  without  the  commercial  disadvantage  of  occupying  more  space  ty 
the  enlargement  of  boilers  and  engines,  and,  in  war-steamers,  to  perforo 
the  longest  voyages  with  the  complement  of  coal  which  they  are  enabled 
to  stow. 

It  is  conceded  that  the  Cornish  boilers  are  the  most  economical^ 
combustion  of  the  fuel  being  slow;  the  ebullition  is  not  violent,  but  tte 
immense  size  precludes  their  employment  in  steamers:  I  am  thereto 
compelled  to  direct  my  attention  to  what  we  find  in  common  use  throngb- 
out  the  steam  world  afloat. 

In  1858  the  total  tonnage  of  the  United  States 

was 5,050,000  tons 

Of  which  the  steam  tonnage  was      •        .  729,390    „ 

In  1857  the  total  tonnage  of  Great  Britain  was  5,520,000    „ 
Of  which  the  steam  tonnage  was       .         .  671,500    ,> 

Of  this  1,400,000  tons  propelled  by  steam-power,  I  venture  confi- 
dently to  assert,  that  the  expenditure  per  indicated  horse-power  per  hcor 
amounts  to  six  pounds  of  coal,  and  that  fully  one-third  of  the  imm&* 
cost  of  running  these  steamers  will  be  saved  by  a  proper  applicant 
of  the  system  which  I  have  recommended.  There  is  a  vast  difference  be 
tween  employing  a  pure  vapour,  and  steam  saturated  with  water. 

A  volume  of  water  requires,  for  its  conversion  into  vapour,  5J  tin** 
as  much  heat  as  is  sufficient  to  heat  it  from  the  freezing  to  the  boifcnf 
temperature,  the  greater  part  of  which  is  absorbed,  and  is  inapprecia- 
ble by  the  thermometer,  it  is  therefore  called  latent  heat  by  Dr.  Black,  in 
contradistinction  to  that  measured  by  the  thermometer,  which  is  calkd 
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sensible  heat*  The  heat  absorbed  by  one  volume  of  water  amounts  to 
1,000°  F.;  this  would  heat  1,000  volumes  of  water  one  degree,  or  raise 
one  volume  of  boiling  water  placed  in  a  vessel  where  the  temperature  can 
be  maintained  to  1,180°.  Shouffl  this  vessel  be  suddenly  opened  it  would 
be  in  one  moment  emptied  by  vaporization,  inasmuch  as  the  full  amount 
of  caloric  equivalent  to  its  constitution  as  steam,  is  present.  ( I  incline  to 
the  opinion  that  this  well-established  fact  applied,  to  the  explosion  of  the 
water-casing  around  the  chimney  of  the  Great  Eastern,  might  clear 
away  some  of  the  mystery  attached  to  it.) 

On  the  other  hand,  when  steam  is  condensed  by  contact  with  cold 
substances,  as  much  heat  is  lost  as  is  sufficient  to  heat  5  J  times  its  weight 
of  water  from  32°  to  212°  F.,  or  boiling  point;  hence  it  is  evident  that 
the  heat  of  the  steam,  which  is  in  fact  the  power,  should  be  maintained  to 
the  highest  practicable  point  in  the  cylinder  of  the  engine. 

M.  Carnot  of  Paris,  in  1824,  was  the  first  to  advance  the  idea  that 
in  steam  machines,  the  labour  effected,  is  due  simply  to  the  passage  of  heat 
through  the  moving  power.  The  greater  the  difference  of  temperature 
of  the  steam  before  it  entered  the  cylinder  and  after  it  left  it,  the 
more  perfect  were  the  effects  produced.  In  this  theory  the  dilation  of 
bodies  by  the  penetration  of  heat  changes  the  nature  of  a  part  of  the 
bodies,  and  the  deficit  which  results  therefrom  is  in  proportion  to  the 
resistance  to  be  overcome  during  the  accomplishment  of  the  dilation; 
the  heat  disappears,  but  a  disposable  labour  is  produced.  This  theory  is 
mainly  borne  out  by  my  own  experience,  and  I  have  the  gratification  to 
know  that  it  accords  with  that  of  M.  Regnault,  President  of  the  Insti- 
tute of  France.  M.  Regnault  filled  two  vessels  of  exactly  the  same  capa- 
city, which  were  connected  by  a  pipe  and  stopcock ;  one  he  filled  with 
steam  at  a  pressure  of  201b.,  and  a  pressure  of  228°  our  measure,  the 
other  being  empty.  He  then  opened  the  cock,  when  he  found  the 
pressure  was  reduced  to  101b.,  but  the  temperature  remained  the  same. 
This  result  he  expected,  because  the  steam  had  done  no  work,  but  had 
merely  expanded  to  twice  its  volume.  He  then  arranged  that  the  steam 
on  its  passage  from  one  vessel  to  the  other  should  turn  a  wheel  to  which 
a  friction  pulley  was  applied ;  the  result  of  this  experiment  was,  that  the 
heat  of  the  steam  disappeared  just  in  proportion  to  the  amount  of  work 
done.  I  think,  with  all  due  deference  to  those  who  have  written  and 
experimented  on  the  subject,  that  this  highly  interesting  fact  should  be 
conclusive. 

Acting  on  this  theory,  that  the  more  heat  lost  in  the  cylinder  of  an  en- 
gine, the  more  power  would  be  exerted,  and  knowing  by  experience 
that  a  great  amount  of  loss  was  sustained  by  the  employment  of  satu- 
rated steam,  which  not  only  had  an  injurious  element  in  the  water 
which  it  contained,  but  also  lost  power  by  contact  with  every  substance 
of  less  temperature  than  that  of  the  steam,  in  the  pipes  which  conveyed  it 
to  the  cylinder,  in  the  steam-chest,  cylinder-sides,  and  piston-rod,  &c. — 
this  loss  must  necessarily  occur  whenever  ordinary  steam  is  employed; 
to  obviate  this  loss  I  determined  on  superheating  the  steam,  and  found 
that  it  showed  a  small  economy  when  surcharged  to  a  certain  degree; 
but,  when  superheated  to  a  temperature  sufficiently  high  to  develope  the 
full  extent  of  the  power,  it  destroyed  the  packing,  and  injured  the  slides 
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and  cylinders.  Finding,  then,  from  considerable  experience,  that  ordi- 
nary steam  was  too  wet,  and  that  superheated  steam  was  too  dry,  I  con- 
ceived the  idea  of  mixing  a  portion  of  the  saturated  with  the  superheated 
steam,  and  found  that  it  not  only  acted  "as  a  perfect  lubrication  to  the 
rubbing  parts  of  the  machinery,  but  produced  a  power  superior  to  thai 
obtained  from  the  use  of  either  of  the  other  steams  separately. 

Super-heated  steam  has  been  frequently  tried,  and  its  use  abandoned  at 
of  no  real  commercial  value,  because,  when  all  the  steam  from  the  boiler 
is  super-heated,  the  temperature  must  vary  exactly  in  proportion  as  thi 
heat  of  furnaces  varies ;  and,  in  cases  where  the  required  quantity  of 
steam  is  most  difficult  to  raise,  the  temperature  of  the  super-heated  stem 
must  necessarily  be  the  highest,  and  consequently  the  most  dangerous. 

I  have  no  doubt  there  are  officers  in  the  Navy  present,  who  know  that 
at  times  it  is  extremely  difficult  to  keep  steam  up  to  the  desired  pressure; 
and,  of  course,  when  that  is  the  case,  there  must  be  less  steam  pasting 
through  the  pipes  from  the  boiler  to  the  cylinder,  and,  as  it  is  subjected  to 
the  same  heat  in  the  uptake,  it  must  necessarily  be  greatly  increased  ii 
temperature. 

In  carrying  my  system  of  combined  steam  into  practical  effect,  I  we 
two  pipes  in  connection  with  the  boiler,  one  of  which  conveys  the  ordinary 
steam  to  the  cylinder,  the  other  is  connected  with  pipes  convoluted,  cr 
arranged  in  any  convenient  form  or  place  in  the  uptake,  or  chimney  of 
the  boiler  (see  Diagram),  and  conveyed  thence  by  a  pipe,  which  is  joined 
to  the  first  pipe  at  or  before  its  entrance  into  the  cylinder.     This  portion 
of  steam  through  these  pipes  becomes  super-heated  to  some  500°  or  GOO6 
by  the  waste  heat  which  is  arrested  after  having  passed  through  At 
boiler-tubes,  and  utilized  in  the  cylinder.    When  the  two  kinds  of  steam 
inter-penetrate,  the  super-heated  steam  acts,  by  its  excess  of  heat,  on  the 
watery  particles  of  the  saturated  steam,  expanding  them  some  hundred- 
fold by  converting  them  into  vapour ;    whilst,  at  the  same  time,  the 
super-heated  steam  is  changed  from  a  dry  gas  into  a  highly  expansive 
vapour,  i.  e.y  into  pure  steam,  at  a  temperature  so  high  as  to  develops  the 
full  extent  of  its  power.     By  this   system   it  is  readily  seen  that  the 
temperature  of  the  steam  is  entirely  under  the  control  of  the  engineer, 
for  by  merely  turning  a  valve  he  can  so  regulate  the  temperature  as  to 
produce  the  maximum  power.     A  thermometer  is  placed  in  the  rsaasA 
steam,  as  a  guide  to  the  engineer* 

Some  have  asserted  that  super-heated  steam  will  produce  as  mock 
power  as  combined  steam.  I  am  quite  sure  that  those  who  make  this 
assertion  have  never  given  the  two  systems  a  fair  trial.  The  experhneatt 
made  by  order  of  the  three  great  Governments  prove  conclusively  that 
the  combined  steam  possesses  every  advantage  over  either  super-heated 
or  ordinary  steam,  independent  of  its  superior  economy.  Those  made  by 
order  of  the  United  States  Government,  by  the  Engineer-in-Chief  in 
person,  proved  that  there  was  an  economy  in  combined  steam  of  52*5  per 
cent,  over  ordinary  steam,  and  25  per  cent,  over  super-heated  steam. 
The  experiments  conducted  by  order  of  the  Minister  of  Marine  of  France 
gave  nearly  the  same  results;  the  economy  being  52*7  per  cent,  over 
ordinary,  and  24  per  cent,  over  super-heated  steam.  The  experiment! 
conducted  by  the  British  Government,  extending  through  a  series  of 
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voyages,  show  an  average  economy  of  32  per  cent,  in  favour  of  combined 
steam  over  ordinary,  when  a  proper  application  was  made.  The  means  of 
the  power  exerted  by  combined  steam  was  600  horse-power;  super- 
heated steam,  409  horse-power;  and  with  ordinary  steam,  404  horse- 
power. The  Lords  of  the  Admiralty,  for  the  purpose  of  giving  a  decisive 
settlement  to  this  question,  have  ordered  H.M.S.  "  Rhadamanthus  *  to  be ' 
fitted  so  that  either  of  the  three  kinds  of  steam  can  be  used  separately, — 
in  a  few  weeks  this  highly  interesting  trial  will  be  made.  As  an  important 
fact  bearing  on  this  question,  it  was  ascertained  by  a  committee  appointed 
by  the  Maryland  Institute  to  investigate  the  matter,  that  a  cistern  of 
water  was  boiled  at  Wetheredville  in  one-third  less  time  by  the  employ- 
ment of  combined  steam  than  with  super-heated  steam,  at  the  same 
temperature  and  boiler  pressure. 

The  rationale  of  the  system  is,  that  super-heated  steam  partakes  of  the 
nature  of  gas,  is  a  bad  conductor  of  heat,  and  parts  with  it  with  difficulty; 
whilst  the  combined  steam,  being  a  pure  vapour,  is  a  good  conductor  of 
heat,  and  readily  parts  with  it,  which  is  transformed  into  mechanical 
power.  In  the  experiments,  where  the  heat  has  been  measured,  the 
combined  steam  always  parts  with  more  heat  in  the  cylinders. 

The  indicator  cards  before  you  were  taken  by  the  Engineer  officers  of 
tho  Admiralty,  when  experimenting  on  the  "Dee."  The  inner  card 
represents  the  super-heated  steam, — the  outer  one  the  mixed  steam.  You 
will  observe  that  the  vacuum  is  nrach  better  in  the  latter,  and  that  a 
great  deal  more  power  was  exerted.  The  expansive  force  is  carried  out 
nearly  to  the  end  of  the  stroke.  The  area  of  the  feed-valves  was  the 
same  in  both  cases. 

I  have  promised  the  Lords  of  the  Admiralty  that  every  steamer  in  the 
Royal  Navy  to  which  my  system  shall  be  properly  applied,  will  be  enabled 
to  perform  a  voyage  one-fourth  further,  at  the  same  rate  of  speed,  with 
the  same  rate  of  fuel ;  independent  of  which,  the  desired  pressure  can  be 
maintained  at  all  times,  and  increased  at  will.  I  need  not  point  out  this 
great  advantage  to  the  present  assembly.  Many  officers  know  the  value 
of  an  inch  or  two  more  of  steam  in  cases  of  emergency,  such  as  being 
on  a  lee-shore,  or  in  pursuit  of  an  enemy ;  or,  if  you  can  imagine  such 
a  case,  pursued  by  an  enemy, — a  few  pounds  of  steam  might  save  the  ship, 
or  gain  another. 

In  conclusion,  I  will  point  out  some  of  the  advantages  resulting  from  the 
use  of  my  system : — 

1st.  One-third  of  the  wear  and  tear  of  boilers  saved,  inasmuch  as  only 
two-thirds  of  the  quantity  of  fuel  is  required;  and,  as  only  two-thirds  of 
the  usual  quantity  of  water  are  required  to  supply  the  boiler,  two-thirds  of 
the  deposit  are  prevented. 

2nd.  Increased  speed  acquired  when  required. 

3rd.  Priming  prevented. 

4th.  One-third  of  the  room  now  occupied  by  coal  can  be  used  for 
freight ;  or,  a  vessel  will  perform  a  voyage  one-fourth  longer  with  the 
same  quantity  of  fuel. 

5th.  A  better  vacuum  always  obtained. 

6th.  The  desired  pressure  readily  maintained. 

7th.  It  is  entirely  safe,  and  under  perfect  control. 
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8th.  Should  any  accident  happen  to  the  super-heating  apparatus,  bj 
merely  closing  the  supply  valve  to  it  at  the  boiler,  the  machinery  a 
worked  by  the  ordinary  steam  as  heretofore. 


The  Chairman:  What  is  the  arrangement  that  enabled  them  to 
the  Diagram  before  us  ? 

Mr.  Wethered  :  It  is  very  similar  to  the  plan  exhibited  (see  Plate,  £gc 
1  and  2),  except  that  they  had  some  of  the  pipes  running  up  the  chimney. 

The  Chairman:  That  is  only  heated  by  the  up-take. 

Mr.  Wethered:  The  other  was  too. 

The  Chaibman:  That  would  be  a  sufficient  reason  why  the  IXMgam 
should  be  smaller.  The  fact  of  its  being  in  the  up-take  is  a  reason  why 
the  Diagram  should  be  of  less  power. 

Mr.  Wethered:  We  find  sufficient  temperature  in  all  steamers  in  the 
up-take.  In  the  "  Dee"  it  is  between  500°  and  600°;  we  know  in  some  caw 
the  heat  to  be  as  high  as  750°.  It  is  so  with  some  of  the  finest  steams 
that  run  from  Southampton.  I  may  remark,  that  the  superheating  appfc- 
cation  to  the  "Dee"  was  different  from  the  plan  exhibited,  some  of  the  pipe* 
being  placed  vertically  up  the  chimney;  but  the  Admiralty  thought  tat* 
would  be  entirely  out  of  the  question  for  war  steamers,  as  they  would  be 
in  danger  from  the  shot  of  the  enemy.  Therefore  I  was  obliged  to  adopt 
a  plan  of  putting  in  two  tiers  of  pipes  entirely  below  the  top  of  the  bote. 
There  are  two  pipes  attached  to  the  boiler  ;  one  the  ordinary  pipe  whkk 
carries  the  steam  from  the  boiler  to  the  cylinder,  and  the  other  arranged 
so  as  to  supply  the  super-heating  pipes. 

It  may  be  readily  seen  that,  by  the  system  of  mixing  steam,  it  is  easy  fcr 
the  engineer  to  ascertain  what  temperature  will  produce  the  maxinsffi 
power  with  safety.  By  merely  turning  the  valve  he  has  it  perfectly  under 
command,  and  can  produce  the  maximum  power  at  will.  A  thermometer 
is  so  placed  that  he  can  see  at  one  moment  at  what  temperature  he  k 
working  his  engine.  If  he  finds  it  too  high,  he  can  turn  on  a  little  of  tat 
saturated  steam,  and  reduce  its  temperature.  This  cannot  be  done  when 
super-heated  steam  alone  is  used,  because  the  temperature  is  determined  by 
the  heat  of  the  furnace  and  fluctuates  with  it  necessarily. 

The  Chaibman:  You  would  still  retain  the  general  arrangement  of 
keeping  your  convolute  pipes  in  the  up-take  ? 

Mr.  Wethered  :  I  would.  There  is  sufficient  waste  heat  in  the  up-take 
to  super-heat  a  portion  of  the  steam  to  the  desired  temperature  for  mixing. 
One  great  advantage  attending  this  system  is,  that,  if  anything  should 
happen  to  the  super-heating  apparatus  on  the  voyage,  all  you  have  to  do 
is  to  close  the  valve  which  supplies  the  steam  for  super-heating,  and  pro- 
ceed with  the  same  steam  as  you  had  before. 

Mr.  D.  K.  Clarke  :  Tou  mentioned  something  about  the  extreme  heat 
damaging  the  stuffing.     What  temperature  was  that  ? 

Mr.  Wethered:  About  850°  or  400°.  At  that  temperature  it  will 
injure  the  packing.  I  have  known  some  of  the  steamers  that  used  the 
super-heated  steam,  which  not  only  destroyed  the  packing,  but  damaged 
the  surface  of  the  cylinders. 

Mr.  D.  K.  Clarke  :  At  what  temperature  is  your  combined  steam  ? 

Mr.  Wethered:  About  350°. 
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Mr.  D.  K.  Clarke:  That  is  nearly  the  same. 

Mr.  Withered:  Yes,  but  mine  is  lubricating  steam. 

Mr*  D.  K.  Clarke  :  Then  you  do  not  think  it  would  be  so  hurtful  ? 

Mr.  Wethered:  Oh,  no.  I  can  work  combined  steam  at  a  higher 
temperature  than  super-heated  steam,  which  is  entirely  dry.  The  "  Dee" 
has  had  the  combined  steam  in  operation  for  two  or  three  years,  and  has 
not  had  the  slightest  difficulty,  the  temperature  being  sometimes  850°. 
The  "  Black  Eagle"  Admiralty  yacht  has  had  it  a  long  time,  and  she  makes 
a  considerable  economy  of  fuel  and  increase  of  power.  It  has  been  applied 
to  the  Royal  Mail  steamer  "  Avon,"  and  she  has  run  about  160,000  miles, 
and  has  not  had  the  slightest  difficulty  with  it,  except  on  one  occasion  in 
the  tropics,  when  the  engineer  heard  a  slight  screaming  at  the  slides. 
He  immediately  turned  on  a  little  more  saturated  steam,  and  he  has  had 
no  further  difficulty.  Since  I  oame  to  England  I  find  that  several  parties 
have  been  trying  to  pirate  from  met  by  employing  simply  super-heated 
steam.  The  Royal  Mail  Company,  after  having  tried  their  several  dif- 
ferent plans,  have  placed  one  of  the  finest  of  their  steamers  at  my  dis- 
posal for  a  proper  application  of  my  system,  and  stated  in  their  last 
report,  that,  if  successful,  it  would  be  applied  to  all  the  steamers  on  their 
line. 

The  Chairman:  Jn  drawing  a  distinction  between  common  steam  and 
super-heated  steam,  you  said  one  was  a  mere  vapour,  and  the  other  a  gas. 
Do  you  mean  to  say  a  chemical  action  takes  place  ;  that  one  is  merely  a 
mechanical  separation  of  the  particles  of  water,  and  the  other  a  chemical 
separation  ? 

Mr.  Wethered:  I  think  so;  you  could  not  call  it  a  hydrogen  gas,  but 
it  approximates  to  it. 

The  Chairman:  Is  there  any  electricity  given  off? 

Mr.  Wethered:  I  have  thought  there  was  electricity  evolved  when  the 
two  kinds  of  steam  came  in  contact.  On  one  occasion  I  heard  a  noise,  as 
if  ten  thousand  little  tacks  were  dancing  along  the  inside  of  the  pipe,  and 
I  judged  it  to  be  caused  by  electricity. 

Mr*  D.  K.  Clark.  :  I  think  it  is  of  some  importance  to  know  whether 
there  is  any  essential  difference  between  combined  steam  and  super-heated 
steam  at  the  same  temperature.  As  the  pressure  and  density  are  practically 
the  same  whether  you  use  super-heated  or  combined  steam,  taking  the  same 
temperature,  I  am  at  a  loss  to  know  what  the  essential  difference  is. 

Mr.  Wethered:  There  have  been  theories  started  for  the  purpose  of 
explaining  the  superiority  of  mixed  steam  over  super-heated  steam,  even 
at  the  same  temperature.  Professor  Regnault,  who  has  had  as  much 
experience  in  steam  as  any  of  us,  says,  as  a  general  remark,  that  he  could 
not  see  why  super-heated  steam  at  the  same  temperature  would  not  perform 
as  much  work  as  combined  steam.  The  Abbe  Moigno,  Editor  of  the  Cosmos, 
said,  it  is  not  the  fact,  as  he  had  watched  it  for  whole  days,  and  had  ob- 
served that,  as  soon  as  ever  the  6team  was  mixed,  the  engine  has  exerted  a 
power  of  24  per  cent,  more  than  when  steam  simply  super-heated  was 
employed. 

Mr.  D.  K.  Clarke:  You  mean,  as  they  mix  super-heated  steam  with 
common  steam* 

Mr.  Wethered:  Yes. 
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Mr.  D.  K.  Clarke  :  No  doubt  the  engine  runs  off  because  the  steam  is  drier. 

Mr.  Wethered:  No;  when  they  are  using  super-heated  steam,  and  they 
mix  it,  the  engine  will  increase  its  revolutions.  The  steam  then  is  not  sc 
dry,  but  elastic.  It  might  be  that  super-heated  steam  is  like  so  much  hot 
air  when  it  is  cooked  too  much,  there  is  not  the  moisture  and  elasticity  in 
it  that  a  pure  vapour  contains.  The  reason  I  have  given  is  the  same  si 
that  given  by  Professor  Regnault,  that  the  one  partakes  of  the  nature  of 
gas,  is  a  bad  conductor  of  heat,  and  does  not  part  with  it  readily;  wmlst 
the  other,  being  pure  vapour,  is  a  good  conductor  of  heat  and  parts  with 
it  readily,  and  consequently  exerts  more  power. 

Mr.  D.  K.  Clarke:  I  do  not  know- that  Regnault  has  made  experiments 
on  super-heated  steam.     He  has  made  experiments  on  saturated  steam. 

Mr.  Wethered:  The  learned  Abbe*  Moigno,  the  associate  of  the  ilhtstriou 
Arago  in  his  interesting  scientific  discoveries,  witnessed  the  experiment! 
made  by  the  French  Government  with  super-heated  and  combined  steaa, 
and  submitted  the  detailed  results  to  M.  Regnault,  who,  upon  investigation, 
gave  the  rationale  which  I  have  just  communicated,  and  with  which  I 
entirely  concur,  as  I  have  always  found  it  the  case  that  more  heat  is 
utilized  when  the  mixed  steam  is  used  than  when  either  super-heated  or 
ordinary  steam  is  used;  and  there  is  strong  confirmatory  evidence  in  sop- 
port  of  the  theory  in  the  report  of  the  committee  of  the  Maryland  Institute 
on  boiling  water  with  the  three  kinds  of  steam. 

The  Hon.  Captain  Denhan:  May  I  ask  to  what  temperature  you  heat 
super-heated  steam  when  it  leaves  the  boiler,  in  order  to  get  850°  at  the 
cylinder  ? 

Mr.  Wethered:  From  500°  to  600°.  It  varies  between  these  figures 
according  to  the  draught  of  the  boilers. 

The  Hon.  Captain  Denhan:  May  I  ask  also  the  size  of  the  super-heated 
steam-pipe  and  the  ordinary  pipe  ? 

Mr. "Wethered:  The  ordinary  pipe  of  the  "  Rhadamanthus "  is  about 
ten  inches ;  the  super-heated  steam-pipe  is  only  five  inches.  With  the 
super-heated  steam  I  always  leave  the  valve  wide  open,  because  it  is 
subjected  to  greater  friction  than  it  would  be  with  the  ordinary  steam. 

The  Hon.  Captain  Denman:  You  keep  the  temperature  at  350°  ? 

Mr.  Wethered  :  We  can  use  it  considerably  above  that  point  with 
safety.  But  with  super-heated  steam  at  that  temperature  the  slides  have 
been-  damaged. 

The  Hon.  Captain  Denhan:  Has  it  been  found  that  super-heated  steam 
unmixed,  at  350°  damages  the  slides  ? 

Mr.  Wethered:  Yes,  and  the  surface  of  the  cylinder  also.  A  number 
have  been  damaged.  A  short  time  ago  some  experiments  were  made  <m 
the  steamers  that  run  from  Panama  down  the  west  coast  of  South  America. 
The  consumption  was  reduced  very  low,  and  it  was  startling  to  see  the 
enormous  economy  stated  to  have  been  made.  They  super-heated  the 
steam  as  part  of  their  plan,  and  used  surface  condensers,  and  a  number  of 
good  things.  Not  more  than  three  weeks  ago  I  received  a  letter  stating 
that  the  super-heated  steam  apparatus  had  all  been  taken  out,  as  it  damaged 
the  elides  and  cylinders. 

The  Hon.  Captain  Denhan:  You  think  it  is  a  great  advantage  to  lower 
the  temperature  by  mixing  ? 
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Mr.  Wetiiered:  It  is  a  great  advantage,  independent  of  the  complete 
control  which  it  gives  the  engineer  over  it. 

The  Hon.  Captain  Denman:  You  know  of  no  other  means  of  doing  it? 

Mr.  Wethered:  I  do  not  know  of  any.  I  may  add,  that  the  question  to 
which  the  gentlemen  referred,  with  regard  to  the  value  of  the  two  kinds  of 
steam,  will  soon  be  decided  by  the  Lords  of  the  Admiralty.  They  are 
fitting  the  "  Rhadamanthus,,  up  for  the  very  purpose  of  setting  that  matter 
at  rest.  I  am  perfectly  willing  to  leave  it  m  their  hands.  And  I  avail 
myself  of  this  occasion  to  tender  my  acknowledgments  for  the  uniform 
kindness  and  courtesy  which  I  have  received  by  all  in  connection  with  the 
Admiralty  and  Navy  with  whom  I  have  been  brought  into  contact. 

The  Chairman:  Mr.  Wethered  has  been  kind  enough  to  introduce  to  us 
a  very  importa^  and  interesting  subject.  He  has  put  it  in  a  very  simple 
and  intelligible  way.  Of  course,  one  cannot,  without  being  present  at  the 
experiment,  venture  to  pronounce  entirely  in  favour  of  it;  but,  certainly,  so 
far  as  the  system  has  been  explained,  it  possesses  a  decided  advantage.  I 
can  quite  understand  the  economy ;  it  is  quite  palpable  to  anybody  who 
understands  it.  It  is  clear  that  if  a  convolute  is  placed  in  the  up-take 
to  retain  the  heat,  which  is  often  found  going  to  waste  through  the  top  of 
the  funnel,  it  would  be  a  great  economy.  We  are  all  very  thankful  to  Mr. 
Wethered.  His  report  is  the  more  interesting,  in  that  he  is  an  ex-senator 
of  the  United  States,  and  has  come  to  lecture  in  the  Royal  United  Service 
Institution  of  Great  Britain.  I  trust  it  is  an  omen  that  the  two  countries 
will  continue  joined  together  in  a  rivalry  for  the  advancement  of  the  arts 
and  sciences. 


DESCRIPTION  OP  THE  PLATE. 

Figs.  1  and  2  are  longitudinal  and  transverse  section*  of  an  ordinary  tubular  boiler, 
showing  the  pipei  for  super-heating  the  steam  in  the  uptake. 

a.  Stop-valve,  by  which  steam  is  admitted  from  the  boiler  to  the  pipes  W,  by  which  it 
is  super-heated,  and  from  thence  it  is  carried  away  to  the  oylinder  by  the  pipe  c, 
cohere  it  is  mixed  wiih  the  ordinary  steam. 

This  arrangement  of  super-heating  pipes  can  be  readily  applied  to  existing  boilers.  A 
stop-valve  is  fitted  on  the  boiler,  for  admitting  the  steam  into  these  pipes,  which  is  heated 
to  a  temperature  of  600°  or  600°,  and  then  carried  to  the  cylinder,  where  it  is  mixed 
with  the  ordinary  steam  direct  from  the  boiler,  by  which  process  a  saving  of  fuel  is 
effected  of  from  25  to  38  per  cent.,  as  well  as  a  considerable  increase  of  power  given,  as 
shown  by  the  reports  of  the  Admiralty  of  the  application  to  H.  M.  Ship  "  Dee." 

The  Royal  Mail  Steam  Packet  Company's  Ship  "Avon"  has  made  voyages  to  the 
Brazils  and  back,  amounting  to  160,000  miles,  with  this  system  of  combined  steam,  with 
the  most  perfect  success. 

It  is  thus  shown  that  vessels  capable  of  carrying  by  the  present  system  only  32  days* 
consumption  of  coal,  can,  by  adopting  Wethered  s  system  of  combined  steam,  maintain 
the  same  speed  with  the  same  quantity  for  40  days,  a  desideratum  so  highly  important 
that  it  needs  no  comment  here. 

The  foregoing  explanation  applies  to  marine  boilers,  but  this  system  of  combined 
i  is  equally  applicable  to  all  steam  power. 
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NEW  SYSTEM  OF  COOKING  FOR  THE  ARMY. 
Bt  Captain  J.  Grant,  late  R.A. 

I  have  been  requested  to  offer  you  some  explanation  of  this  new  system 
of  cooking  for  troops  which  I  hare  lately  introduced  into  the  Service, 
and,  although  it  is  a  homely  subject  for  a  Lecture,  it  is  one  which  is 
deserving  of  more  attention  than  it  has  hitherto  received. 

We  know  what  all  the  armies  suffered  from  bad  food  during  the 
Crimean  war;  and,  although  the  British  soldier  is  better  supplied  than 
any  other  soldier  in  Europe,  he  is  by  no  means  the  best  fed — simply 
from  defective  cooking. 

This  induced  me  to  turn  my  attention  to  the  subject  with  the  view  of 
providing  a  remedy  for  this  great  defect  in  our  system,  and  placing  within 
the  soldier's  reach  some  simple  mode  of  cooking  his  food  agreeable  to  his 
taste,  instead  of  being  confined  to  his  every  day  "  soup  and  boulli."  We 
do  not  want  Soyer  cooks  for]  teaching  our  soldiers,  for,  although  the 
majority  of  them  are  bad  cooks,  there  are  good  ones  enough  to  teach 
the  rest,  under  intelligent  non-commissioned  officers,— and  the  sooner 
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this  is  reduced  to  a  system  the  better,  for  a  School  of  Cookery  is  qo& 
as  essential  as  a  School  of  Musketry.  It  is  no  use  having  rifled  gats 
and  muskets  without  good  men  to  work  them ;  and  we  cannot  have  good 
men  without  good  food. 

The  models  on  the  table  represent  the  three  different  modes  of 
cooking  which  I  propose  for  the  soldier's  use,  in  barracks,  in  the  field 
and  on  the  march.  This  model,  which  is  on  the  J  scale,  represents  tk 
mode  of  cooking  in  barracks,  which  enables  the  soldier  to  bak^  bci. 
steam,  or  fry  his  food,  in  any  way  agreeable  to  his  taste. 

In  this  apparatus  (see  Plate  I.  fig.  3)  you  will  observe  there  are  two 
small  fires  on  a  level  with  the  floor  line, — the  ash-pits  being  taken  out  d 
the  ground,  which  gives  the  men  a  good  command  over  the  cooking  yesseLs 
—these  two  fires  are  connected  by  a  brick  flue,  covered  with  iron  plate* 
to  receive  the  cooking  vessels;  both  flues  terminate  in  one  chimney,  p 
which  an  oven  is  placed,  heated  by  the  products  of  the  two  fir*  b 
its  passage  up  the  chimney,  and  is  capable  of  baking  400  rations  of 
meat.*  Each  of  the  twelve  kettles  will  steam  or  boil  meat  and  soup  fe 
50  men,  and  the  vegetables  are  steamed  over  the  kettles:  thus  tk 
rations  of  1000  men  may  be  cooked  in  this  apparatus,  although  ha 
constructed  for  only  600.  The  hot  plate  also  affords  the  means  of  frjte 
or  stewing  any  small  messes  that  may  be  required ;  and  I  consider  a 
hot  plate  for  a  soldier's  permanent  kitchen  a  great  acquisition. 

It  is  supposed  by  some  persons  that  this  mode  of  cooking  in  banacb 
is  only  applicable  to  a  large  number  of  men — but  this  is  erroneo©; 
for,  although  none  of  the  apparatus  which  has  hitherto  been  constructed 
has  been  for  less  than  500  men,  the  principle  is  as  applicable  to  J 
hundred  as  it  is  to  a  thousand.  You  will  observe  that  the  construction  of 
this  oven  is  somewhat  different  from  the  generality  of  iron  ovens,  whki 
give  a  peculiarly  strong  taste  to  the  meat;  but  by  this  mode  of  heating 
such  a  high  temperature  can  be  raised,  that  I  can  afford  to  have  a  currem 
of  air  constantly  passing  through  it,  by  means  of  these  ventilators,  so  thtf 
the  meat  becomes  more  like  roast  than  baked. 

At  Aldershott  all  the  cook-houses  are  fitted,  by  order  of  the  Gotod- 
ment,  for  the  requirements  of  1000  men,  with  kettles  containing 
20  gallons ;  but  I  ventured  to  recommend  that  apparatus  for  500,  a*  a 
cost  of  about  80/.,  with  12-gallon  kettles,  would  be  more  convau^ 
This  was  approved  of,  and  all  that  have  since  been  constructed  upon  & 
principle  have  been  for  this  number,  and  I  have  heard  of  no  comp^ 
I  ought  to  add  that  the  work  at  Aldershott  was  badly  carried  o&  *** 
that  this  principle  of  cooking  must  not  be  judged  of  by  the  mannst  in 
which  it  is  conducted  in  that  encampment;  although  some  ailowtff 
must  be  made,  as  this  was  the  station  where  it  was  first  introduced  in 
April,  1855. 

•The  400  rations  of  meat  are  baked  with  the  vxute  heat  which  is  generally  u^*0 
off  by  the  chimneys,  and  there  ii  no  difficulty  in  applying  this  principle  of  t**** 
to  all  our  ships  of  war.  A  portion  only  of  that  heat  which  is  now  wasted  in  all  the  •owf' 
Hues  and  cooking  galleys  throughout  the  navy,  would,  if  properly  applied,  suffice  tobske 
bread  enough  for  the  whole  fleet ;  and  an  occasional  change  of  soft  bread  for  the  ettf? 
day  biscuit  would  be  appreciated  by  our  sailors,  and  much  valuable  stowage  specs  gu*f* 
in  the  bread  rooms,  besides  effecting  a  large  pecuniary  saving  to  the  country  ty  t* 
purchase  of  flour  for  our  ship's  crews  when  on  foreign  Btations.-rJ.G. 
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I  will  now  explain  the  mode  of  cooking  in  the  field:— 

I  call  these  coiking  vessels,  which  are  made  of  plate  iron  galvanized, 

"  Pontoon  Kettles,"  (see  Plate  L  fig.  1),  because  from  their  peculiar  form 

they  answer  the  purpose  of  pontoons  as  well  as  cooking  kettles :  they  are 

packed  for  travelling  in  one  of  the  ordinary  artillery  waggons  (Plate  II. 

fig.  2),  fitted  for  the  purpose,  and  furnished  with  all  necessary  fitments, 

such  as  spades,  pickaxes,  cross-cut  saws,  hand-saws,  axes,  &c,  for  cutting 

trenches,  and  felling  trees  for  fuel.    The  waggons  are  drawn  by  a  pair 

of  horses  when  the  vessels  are  empty,  and  by  four  horses  when  filled  with 

provisions.  .  When  the  troops  arrive  on  their  encamping  ground,  they 

select  as  level  a  spot  as  they  can,  and  commence  cutting  the  trenches 

in  the  shape  of  a  cross,  and  at  the  intersection  a  small  chimney,  three 

feet  high,  is  placed,  resting  on  the  ends  of  the  kettles  which  occupy  the 

trenches,  two  kettles  being  placed  on  each  arm  of  the  cross  (see  Plate  I. 

fig.  1).    Fires  are  then  lighted  at  each  end  of  the  four  trenches,  and  in 

about  two  hours-and-a-half  the  dinners  for  800  men  can  be  well  cooked. 

During  the  two  last  summers,  two  batteries  of  artillery  cooked  in  this  way 

at  Woolwich. 

The  dishes  are  provided  for  cutting  up  the  messes,  which  also  answer 
the  purpose  of  frying-pans ;  and  when  the  soup  and  meat  is  ready  to  serve, 
the  frying-pans  are  put  in  requisition.  Means  are  also  provided  for 
steaming  either  meat  or  vegetables,  for  wherever  there  is  artillery  there 
must  be  empty  powder  barrels,  in  which  the  steaming  is  carried  on,  by 
the  aid  of  a  short  piece  of  gas-pipe,  to  conduct  the  steam  from  the  cooking 
kettles  into  the  barrels.  These  kettles  may  be  worked  from  a  single 
kettle  up  to  the  full  number  of  eight,  either  in  one  line  of  trench  or 
in  the  form  of  a  cross ;  and  a  turf  chimney  will  answer  as  well  as 
an  iron  one;  and  the  cooking  may  be  carried  on  in  any  kind  of 
weather.  Another  advantage  is  the  facility  of  transport;  for  the  kettles 
can  be  easily  slung  on  the  backs  of  horses  or  mules,  and  from  their 
cylindrical  form  will  bear  the  rough  usage  to  which  they  are  necessarily 
exposed.  Each  kettle  is  three  feet  long  and  fifteen  inches  in  diameter, 
containing  twenty-five  gallons,  and  weighing  Sixty-two  pounds.  There 
is  also  a  provision  for  roasting  a  sufficient  quantity  of  coffee  for  a 
thousand  men  over  the  chimney,  and  grinding  it  at  a  gun-wheel  during 
the  time  occupied  in  cooking  the  dinners,  and  the  coffee  roaster  packs 
inside  the  chimney  when  travelling. 

I  will  now  shew  the  mode  of  forming  a  raft  by  the  aid  of  these  kettles, 
(Plate  L  fig.  2),  and  with  two  sets  of  them  I  would  undertake  to  transport  a 
battery  of  12-pounders  across  the  Thames.  I  do  not  know  whether  any 
person  present  witnessed  the  trial  of  these  kettles  in  Hyde  Park,  during  the 
last  summer,  but  His  Royal  Highness  the  Duke  of  Cambridge  attended  with 
much  interest,  and  said:  "  I  understand  all  about  your  cooking,  but  I  want 
to  see  how  you  manage  to  get  troops  across  a  river."  So  after  the  dinners 
were  all  served  the  kettles  were  removed  from  the  trenches  (which  were 
cut  near  the  Serpentine),  and  in  about  five  minutes  two  rafts  were  formed. 
Four  guardsmen  manned  one,  and  four  artillerymen  the  other,  and  they 
crossed  and  re-crossed  the  Serpentine  with  perfect  ease  and  safety,  to  the 
amusement  of  all  who  witnessed  the  trial.    A  river  may  easily  be  bridged 
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by  the  aid  of  these  kettles  for  a  regiment  to  cross  in  doable  file,  and  tk 
cooking  kettles  of  half-a-dozen  regiments  will  suffice  %  bridge  a  good 
sized  river. 

I  will  now  explain  the  mode  of  cooking  while  troops  are  on  the  marcb- 

With  this  single  cooking  vessel,  which  I  call  an  "  ambulating  boiler,"  (« 
Plate  II.  fig.  1),  dinners  may  be  well  cooked  for  800  men  in  2|  hours,  tla 
horses  walking  or  trotting.  This  is  also  made  of  galvanized  plate  iron,  k 
rather  thicker  than  the  pontoon  kettles.  It  is  somewhat  peculiar  in  construct^ 
in  order  to  obtain  a  large  amount  of  heating  surface.  It  is  fitted  on  one  of  tk 
ordinary  artillery  waggons,  and  furnished  with  all  the  same  kind  of  fit% 
and  tools  supplied  to  the  pontoon  Waggon.  The  boiler  contains  180  gaD® 
and  is  graduated  on  the  outside,  so  that,  whatever  may  be  the  number  d 
men  to  be  cooked  for,  the  cook  has  only  to  refer,  to  the  figures  which  « 
marked  outside  the  boiler,  and  the  number  of  gallons  of  water  required  is 
at  once  ascertained.  The  meat  and  potatoes  are  boiled  in  nets,  and  da* 
which  is  intended  for  soup  is  cut  small  and  put  into  the  boiler  first.  Ik 
motion  of  the  waggon  while  travelling  keeps  this  in  constant  agitation  sd 
prevents  the  necessity  of  stirring.  When  it  is  ready  to  serve  out,  the  w& 
which  contain  the  meat  and  potatoes  are  hooked  out  of  the  boiler  at  a  doc: 
at  the  top,  and  the  soup  is  drawn  off  by  means  of  two  large  taps  into  tw 
soup  kettles  provided  for  this  purpose,  and  from  which  the  men  reoem  it 
I  have  seen  the  dinners  of  500  men  served  from  a  boiler  of  this  descriptive 
in  a  quarter  of  an  hour.  There  is  also  a  great  saving  in.  the  consumptfca 
of  fuel,  for  it  requires  only  one-eighth  part  of  the  present  GrovemiDfft 
allowance}  which  is  3  pounds  of  wood  per  man  a  day  for  field  serrke. 
This  admits  of  two  days'  fuel  for  800  men  being  carried  in  the  v& 
waggon,  which  answers  the  double  purpose  of  cloathing  the  boiler  id 
assisting  to  dry  the  wood  if  green  or  wet.  The  waggon  may  be  drawn  by 
a  pair  of  horses  when  the  boiler  is  empty,  for  it  weighs  only  6 J  cwt,  but 
when  filled  four  horses  are  necessary.  I  have  seen  one  of  these  boilers  trotted 
down  Shooter's  Hill,  full  of  soup,  and  on  its  arrival  at  Dartford  Heati 
dinners  for  600  men  were  served  out. 

In  introducing  these  modes  of  cooking  for  the  army,  I  wish  it  to  be 
understood  that  I  do  not  propose  to  deprive  the  soldier  of  the  mean*  <* 
cooking  his  own  rations,  under  any  circumstances,  on  the  contrary,  I  think 
it  so  important  that  he  should  be  independent  of  all  aid  that  I  havedes^ 
a  little  mess  tin,  which  will  enable  him  to  cook  his  ration  with  a  p** 
of  vegetables  in  half-an-hour  with  proper  management ;  but  I  coni&  * 
equally  important  to  furnish  the  means  of  transport  for  cooking  n** 
when  troops  are  acting  in  large  bodies,  and  it  is  only  those  who  knowk 
practical  difficulties  of  soldiers  carrying  our  lumbering  camp  kettles  $ * 
march,  who  can  understand  the  importance  of  providing  transport  fa 
cooking  vessels.  This  is,  however,  becoming  better  understood,  for  I  na* 
been  requested  to  direct  the  construction  of  sufficient  field  cooking  app^8*08 
for  5,000  men  destined  for  service  in  China.  This  I  have  seen  compk*^ 
and  shipped. 

The  cooking  apparatus  for  barracks  was  first  introduced  in  the  Hrt 
Barracks  at  Aldershott,  in  April,  1855,  in  consequence  of  the  then  mak  °^ 
cooking  with  iron  stoves  being  found  so  inefficient  that  it  became  necessary 
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End  View  of  Ambulatory  Boiler  Wagon  . 
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End  View  of  Pontoon  Boiler  Wagon. 
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to  remove  them.    Since  that  period  the  whole  of  that  euoampmeat  has 

continued  to  cook  upon  this  new  plan,  although  the  construction  of  the 

-work  was  badly  carried  out  under  our  contract  system,  for  the  brickwork 

-was  very  defective. 

.  This  mode  of  cooking  has  since  been  extended  to  the  Ourragh  and 
Shorncliffe  camps,  and  some  garrison  towns,  and,  although  much  better 
carried  out  than  at  Aldershott,  there  is  still  room  for  improvement  in  the 
brickwork,  which  requires  to  be  of  the  very  best  description,* 

I  must  here  repeat  that  cooking  for  an  army  is  a  matter  of  much  greater 

importance  than  has  hitherto  been  attached  to  it. 

When  I  first  turned  my  attention  to  the  improvement  of  our  system,  the 
different  modes  of  cooking  throughout  the  service  (from  iron  coal  stoves  to 
gas)  were  as  varied  as  the  cost,  which  ranged  from  five  farthings  to  five 

pence  per  man  per  week  for  fuel  to  cook  three  meals  daily.  For  example: 
at  St.  George's  Barracks  in  London,  where  the  soldiers  had  been  cooking 
with  gas  for  some  years,  the  barrack  master's  fuel  return  for  December,  1858, 
will  shew  that  it  amounted  to  five  pence  per  man  per  week  for  cooking  pur- 
poses alone,  whereas  upon  this  system  of  cooking  it  only  amounts  to  one 
halfpenny  per  man  per  week,  and  I  am  prepared  to  prove  that  the  principle 
admits  of  its  being  reduced  to  less  than  one  farthing. 

These  results  were  obtained  after  much  labour  and  expense,  and  if  the 
authorities  whose  duty  it  may  be  to  provide  proper  cooking  accommoda- 
tion for  our  troops  had  expressed  any  desire  to  confer  with  me  upon  the 
subject,  a  good  and  uniform  system  of  cooking,  which  is  much  wanted, 
might  have  been  established  throughout  the  Service  long  since. 

I  regret  to  add,  that  during  the  prosecution  of  this  work  I  have  ex- 
perienced something  more  than  the  ordinary  difficulties  which  always 
attend  the  introduction  of  everything  that  is  new,  for  I  have  had  to  con- 
tend with  much  opposition  ;  but  the  admission  of  improvements  for  the 
benefit  of  the  public  service  should  not  bo  made  dependent  upon  their 
emanating  from  an  official  source. 

In  conclusion,  I  beg  to  state  that  I  have  devoted  many  years  to  the  con- 
sideration of  cooking  and  baking  bread  for  our  army  : — for,  strange  to 
say,  the  English  army  is  the  only  one  in  Europe  which  does  not  bake 
its  own  bread,  and  I  can  now  state  with  perfect  confidence,  that  if  this 
system  was  properly  carried  out,  and  the  soldiers  instructed  as  they  ought 
to  be  in  cooking  and  baking,  that  better  food  of  every  kind  would  be 
secured  to  the  soldier,  and  a  very  large  pecuniary  saving  secured  to  the 
country. 

The  Chairman  :   I  am  sure  that  this  Meeting  feels  much  indebted  to 

*  This  mode  of  cooking  and  baking  bread  has  been  in  operation  at  the  London  Re- 
formatory, 237,  Euston  Road,  for  the  last  three  years  ;  but  the  principle  has  been  better 
carried  out  at  the  New  Schoolhouse  at  Southall,  than  at  any  military  station  I  have  seen. 
Provision  is  there  made  for  the  cooking  and  baking  bread  for  500  children,  besides  rap- 
plying  hot  water  for  baths  and  washing  the  linen  of  the  whole  establishment.  This 
schoolhouse  has  lately  been  erected,  at  a  cost  of  j£  16,000,  for  the  education  of  the 
pauper  children  of  the  Marylebone  Union,  and  is  situated  close  to  the  Southall  Railway 
Station  on  the  Great  Western  line,  about  ten  miles  from  London.  The  establishment  is 
well  worth  visiting.— J.  G. 

VOL.  IV.  2  A 


igitized  by  LjOOQ«IC 


326  NEW  8Y8TEM  OP  COOKING  FOR  THE  ARMY. 

Captain  Grant  for  the  interesting  and  valuable  information  which  he  has 
given  us  upon  this  important  subject.  Captain  Grant  has  not  only  intro- 
duced a  good  system  of  barrack  cooking  in  every  variety,  but  he  his 
designed  an  equally  efficient  mode  of  cooking  for  an  army  on  the  marek 
and  in  the  field. 


Notk. — On  referring  to  the  Official  Report,  printed  by  order  of  the  House  of  < 
and  laid  before  Parliament  the  8th  of  June,  1858,  headed  "  Captain  Grant's  I 
it  is  stated  that  Captain  Grant's  system  of  cooking  is  not  only  rery  superior  to  the  aid 
boiler  system,  but  it  effects  a  saving  in  the  garrison  of  Woolwich  of  297-^J  tons  of  em 
per  annum  upon  etery  thousand  men. — J.  G. 
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IN  LARGE  QUANTITIES  FOR  TROOPS. 

By  MR.  E.  LOYSEL,  Assoc.  Inst.  C.E. 

The  introduction  of  these  machines  into  the  British  army  was  suggested 
to  me  by  Captain  Fowke  in  the  year  1855,  when  Secretary  of  the  British 
Commission  at  the  Paris  Exhibition,  where  these  machines  were  exhibited, 
and  were  at  work  for  five  months.  All  the  coffee  and  tea  that  was 
consumed  during  the  Exhibition  was  manufactured  by  them.  They  at- 
tracted the  attention  of  his  Majesty  the  Emperor,  and,  in  consequence,  I 
had  the  honour  of  offering  him  the  first  cup  that  was  made  fin  a 
large  machine  on  this  principle  by  steam  power)  at  the  Paris  Exhibition. 
It  was  naturally  brought  under  the  notice  of  the  French  Secretary  at 
War,  Marshal  Vaillant,  and  a  commission  was  named  to  examine  the 
invention.  Their  report  was  satisfactory,  experiments  were  made  in  the 
army,  and  were  highly  successful,  and  a  large  machine  was  erected  in 
1855,  and  is  still  at  work  at  the  Vol  de  Grace,  the  largest  military 
hospital  in  France,  where  all  sorts  of  infusions  are  produced  daily. 
Captain  Fowke,  having  seen  the  machine  at  Paris,  naturally  thought  that 
it  might  be  usefully  adapted  to  the  wants  of  the  British  Army,  and  he 
had  the  kindness  to  give  me  an  introduction  to  Captain  Siborne,  the  Com- 
mander of  the  Royal  Engineer  Train  at  Aldershott.  Captain  Siborne  re- 
ceived me  with  great  kindness  and  courtesy,  and  gave  me  all  the  informa- 
tion I  wanted  respecting  the  habits  of  the  British  Army.  I  accordingly 
had  machines  for  eighty  men  made  at  Birmingham,  and  they  have 
given  satisfaction.  Captain  Siborne,  who  examined  the  working  of  the 
machine  with  great  care,  pointed  out  various  modifications,  which  I  have 
adopted,  to  increase  the  efficiency  of  the  machine,  and  the  machine  which 
I  am  going  to  explain  to  you  is  constructed  from  the  suggestion  of 
Captain  Siborne.  It  has  been  in  use  six  months  at  Aldershott  and  Chat- 
ham, coffee  and  tea  being  prepared  alternately  morning  and  evening  in 
the  same  machine.  The  men  report  that  the  machine  imparts  no  unplea- 
sant taste  whatever;  it  has  merely  to  be  thoroughly  well  rinsed  after 
each  operation.  This  fact  illustrates  practically  how  easy  to  cleanse  the 
machine  is ;  and,  after  six  months'  use  in  camp,  and  in  the  field,  the  ma- 
chine in  question  is  as  sound  and  clean  as  the  first  day.  Now,  if  you  will 
allow  me,  I  will  read  the  following  Report,  which  will  state  better  than 
I  can  what  the  apparatus  will  accomplish. 

Copy  of  a  Report  by  Captain  H.  S.  Siborne,  R.  E.  upon  LoyseTs  Patent 
Hydrostatic  Tea  and  Coffee  Machine,  used  by  the  Royal  Engineer  Train. 

Sib,  Aldershott,  18  Nov.  1856. 

I  have  the  honour  to  submit  for  the  information  of  the  Lieutenant-General  com- 
manding the  division,  the  following  report  on  the  ••  Hydrostatic  Tea  and  Coffee  Ma- 
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chine/'  which  I  recently  took  to  him  for  his  personal  inspection.  The  maohh*  ben 
contained  12  gallons;  and,  as  there  appears  to  be  an  objection  to  its  size,  I  ban  saw 
ascertained  from  the  patentee,  Mr.  E.  Loysel,  C.E.,  the  price  of  a  6 -gallon  machine,  h* 
I  presume  the  prices  of  others  of  different  sizes  would  be  in  proportion. 

The  12-gallon  machine,  which  can  supply  tea  or  coffee  for  100  men,  coats  10/.,«tek 
for  a  single  one  or  a  number  of  them;  that  of  6  gallons,  suitable  to  50  men,  woaM  at 
5/.  10#. 

They  can  be  used,  however,  for  only  two  or  three  men  if  necessary,  and  are  coa* 
quently  extremely  well  suited  to  hospitals.  I  have  sent  one  of  them  to  the  Pumyor  j 
the  Hospital  at  this  Station,  who  speaks  very  highly  of  it,  and  is  endeavouring  to  rt 
them  generally  introduced  into  the  service  of  the  hospitals. 

The  great  merits  of  the  invention  are— 

1st  The  simplicity  and  celerity  with  which  the  tea  or  coffee  can  be  made  for  »  h» 
number  of  men. 

2nd.  The  certainty  of  the  essence  of  the  material  being  entirely  extracted  froa  &  k 
the  use  of  the  consumer. 

3rd.  The  saving  in  expense  of  material  which  is  effected. 

The  A  troop,  R.E.  train,  has  now  used  them  for  upwards  of  three  months,  and  wt& 
that  the  men's  meals  can  be  instantaneously  provided  at  any  moment.  The  tea  or  erf- 
is  as  pure  as  can  possibly  be  produced  from  the  leaves  or  berries,  both  being  pmiwr 
ground.  Sugar  being  added  before  applying  tile  water,  Its  essence  Is  so  mm  M* 
extracted  than  in  the  ordinary  manner  as  to  necessitate  a  much  smaller  quantity  *f  *- 

The  saving  effected  to  the  men's  messing  amounted  (previously  to  groceries  being  s*s 
by  the  Commissariat)  to  no  less  than  18  per  cent,  the  only  requisites  are  that  both  the  w 
and  coffee  should  be  ground,  and  a  quantity  of  boiling  water  added  equal  to  tbe  aw*1 
of  liquor  required. 

The  proportions  were  an  ounce  of  either  tea  or  coffee  to  every  six  men,  and  s  p^v 
sugar  to  everv  eight.  These  proportions  were  used  in  making  tea  or  coffee  for  an  ***¥ 
of  80  men:  for  very  small  numbers,  perhaps,  more  material  would  be  requisite. 

We  used  the  machines  on  the  occasion  of  throwing  up  field-works  before  Her  MW 
In  August  last  with  perfect  facility,  merely  boiling  the  water  in  the  camp  kettles;  tf*» 
had  not  been  at  hand  the  men's  canteens  might  have  answered  the  same  purpem 

I  drank  some  of  the  tea,  and  found  it  excellent.  From  the  experience  we  ■**!* 
I  am  convinced  that  their  introduction  into  the  service  would  he  of  the  greatest  ba* 
to  the  soldier,  as  he  would,  under  all  circumstances,  when  able  to  secure  a  raPPj7*TK 
water,  be  instantaneously  provided  with  good  wholesome  liquor,  in  fact  the  tet«*»  * 
what  he  now  sometimes  receives,  particularly  on  service.  He  would  save  money  ty  ** 
of  them  when  he  finds  his  own  groceries,  and  the  public  when  it  supplies  them  to  hjB. 

The  one  I  submitted  to  the  Lieutenant- General  was  fitted  so  as  to  be  Per*e^P?7^ 
on  service  either  in  a  waggon  or  on  a  packhorse.  For  the  experience  we  have  b** 
them,  I  think  their  introduction  into  the  service  would  be  of  the  greatest  poaribh  ta^ 
both  to  the  soldier  and  to  the  public;  and  t  also  beg  to  bring  to  your  notice  **••**? 
willingness  of  the  patentee  to  meet  any  suggestions  for  improvement,  or  to  n»b  ** 
reduction  in  the  price  as  not  to  deprive  him  of  a  due  remuneration. 

(Signed)    H.  S.SIBOftNB, 

Capt.  Com.  R.E.  Trtb. 

I  will  now  explain  the  operation. 

The  material  to  be  operated  on  is  placed  between  two  or  more  fc^' 
pierced  plates  or  diaphragms,  the  lower  one  being  a  little  distance  W 
the  bottom  of  the  containing  vessel,  and  through  which  a  small  $* 
passes  so  as  to  deliver  the  fluid  (poured  in  a  reservoir  at  the  i*PP* 
orifice)  below  it.  The  infusing  liquid  is  then  introduced  from  the  uppff 
reservoir,  and,  displacing  the  air,  forces  its  way  upwards  by  the  pre**^ 
of  the  column  (or  hydrostatic  pressure)  through  the  substance  ufl^ 
operation,  (every  particle  of  which  is  saturated  in  its  passage,)  and  accu- 
mulates above  the  upper  plate.  When  a  sufficient  quantity  has  been  thus 
forced  upwards,  by  opening  a  tap   the  whole  is  drawn  off,  per***** 
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again  downwards  by  its  own  specific  gravity  through  the  material,  which 
now  acts  as  a  filtering  bed,  and  the  infusion  is  obtained  ptefectly  clear, 
and  containing  all  the  aromatic  and  useful 
principles  of  the  substance. 

In  tea-making,  the  whole  of  the  soluble 
and  aromatic  principles  are  rapidly  and  com- 
pletely extracted,  and  thus  one  homogeneous 
infusion  of  excellent  quality  is  at  once  ob- 
tained instead  of  the  two  or  three  continually 
diluted  ones  which  attend  the  ordinary  routine. 
I  am  able  also,  by  this  apparatus,  greatly  to 
increase  this  effect  by  previously  triturating, 
crushing,  or  grinding  the  tea,  and  thus  ex- 
posing a  very  largely  extended  surface  to  the 
action  of  the  boiling  water— an  operation 
which  is  incompatible  with  the  ordinary  tea- 
pot. 

In  constructing  these  apparatus,  the  dimen- 
sions must  vary  according  to  the  quantity  to 
be  treated  in  them.  If  I  construct  a  large 
apparatus,  and  put  in  a  large  quantity  of  coffee, 
it  will  be  impossible  to  expel  all  the  air 
in  the  mass  of  substance  by  hydrostatic  pres- 
sure, and  percolation  cannot  take  place.  To 
overcome  this  obstruction,  I  divide  the  sub- 
stance into  layers,  by  using  a  greater  number 
of  perforated  diaphragms  or  filters,  and  putting  one-half  or  one-third, 
or  a  smaller  quantity,  of  ground  substance  between  them  as  circum- 
stances may  require.  But  here  an  obstruction  occurs,  owing  to  the 
volume  of  air  there  is  between  the  separate  layers  of  substance,  and 
this  is  got  rid  of  by  putting  in  a  vertical  tube,  perforated  so  that 
the  air  passes  off.  In  Parig  I  have  constructed  machines  in  which 
they  put  some  GOlb  of  coffee,  and  in  a  quarter  of  an  hour  the  process  of 
infusion  and  extraction  is  completed.  These  machines  have  as  many  as 
eight  chambers ;  and,  by  multiplying  the  chambers  and  providing  for  the 
exit  of  the  air,  there  is  no  limit  to  the  size  of  the  machine.  It  can  be 
applied  on  any  scale  for  any  vegetable  substance,  in  fact  it  can  be  applied 
to  brewing,  for  extracts  of  dye-wood,  and  for  all  sorts  of  medical  extracts. 
The  apparatus  may  be  made  of  various  materials,  and  in  various  shapes, 
to  suit  the  pocket  and  the  taste  of  the  buyer;  and,  to  provide  against  the 
infusion  getting  cold,  the  machine  can  be  supplied  with  an  enamelled 
chamber,  into  which  the  liquid  passes,  and  there  it  can  be  kept  hot  by 
the  use  of  a  little  lamp,  or  of  gas,  lighted  underneath. 

Mr.  Loysel  next  explained  the  properties  of  tea  and  coffee,  and  dis- 
cussed their  relative  merits ;  and  as  the  result  gave  the  preference  to  coffee 
as  a  beverage  to  soldiers,  both  on  the  ground  of  economy  and  health. 
The  soldier  in  the  field,  he  said,  would  support  fatigue  a  great  deal  better, 
and  the  quantity  of  food  he  would  require  would  be  a  great  deal  less. 
It  was  found  by  a  practical  experiment  that  the  saving  would  be  no  less 
than  25  or  30  per  cent. 
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The  Chairman.— What  is  the  proportion  of  coffee  you  ordinarily  gift? 

Mr.  Loysel.-— Scientific  authorities  in  France  recommend  an  ounce  and 
a  half  to  a  pint,  but  that  makes  a  very  strong  coffee-  In  this  countoj  1 
recommend  one  ounce  to  the  pint. 

The  Chairman.— You  recommend  that  the  tea  should  be  trituistei 
or  bruised.     Why  do  you  bruise  the  tea  ? 

Mr.  Loysel. — Because  1  extract  more  of  the  properties  of  the  tea,  zd 
the  infusion  is  instantaneous.  It  is  an  error  to  think  that  by  triturifo 
the  tea  it  will  extract  too  much,  and  give  a  woody  taste.  In  tea  the? 
is  nothing  obnoxious  except  the  tannin,  which  is  extracted  only  bj 
boiling  or  by  prolonged  infusion,  whilst  in  the  hydrostatic  percolator  tfe 
extract  is  obtained  instantaneously,  and  by  mere  infusion  and  lixiviatm 

The  Chairman. — The  Chinese  simply  pour  hot  water  on  the  leaf,»i 
pour  it  off  immediately. 

Mr.  Loysel.— Yes,  but  they  have  no  war  tax  or  duty  on  tea.  I  belierc 
the  flavour  of  tea  properly  made  in  this  machine  is  superior  to  any  extras 
in  the  tea-pot,  especially  if  you  draw  it  at  once. 

Mr.  Loysel  then  performed  the  process  of  making  tea  and  coffee  *& 
his  machines ;  and,  in  a  very  short  time,  made  a  large  quantity  of  both 
beverages,  which  was  served  out  in  cups  to  the  ladies  and  genttos 
present,  who  proclaimed  it  excellent. 
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Friday,  March  2nd,  1860. 
General  Sir  J.  F.  BURGOYNE,  Bart.  G.C.B.,  in  the  Chair. 


THE  RIFLE  AND  THE  RAMPART;   OR,  THE  FUTURE  OF 

DEFENCE. 

By  Captain  H.  W.  Tyler,  R.E. 

There  are. still  a  number  of  nice,  dear,  old  ladies  in  this  country — long 
may  they  live  in  it!— who  consider  steam  engines  and  railways  as  nasty, 
dangerous  things,  who  believe  that  people  have  no  right  to  be  whirled 
through  the  air  at  the  awful  speeds  of  the  present  day,  and  who  are  firmly 
resolved  not  to  place  their  valuable  lives,  at  all  events,  at  the  disposal  of 
any  board  of  railway  directors.  It  would  answer  no  good  end,  of  course, 
to  talk  to  these  otherwise  sensible  persons,  of  the  enormous  results  which 
these  "  new-fangled  machinations  "  have  already  produced,  any  more  than 
of  those  which  they  are  destined  to  bring  about,  in  the  different  relations 
of  mankind. 

In  like  manner,  there  are  many  distinguished  members  of  the  sterner  sex, 
younger  in  years,  and  military  by  profession,  who  look  through  a  veil  of 
prejudice  at  the  improvements  which  are  taking  place  in  the  weapons  of 
war.  They  cannot  but  consider  rifled  muskets  and  guns,  and  elongated 
projectiles,  to  be  nasty  dangerous  things ;  but  they  are  convinced,  never- 
theless, that  they  will  not  produce,  after  all,  much  alteration  in  the  actual 
practice  of  war.  They  regret  to  see  such  weapons  being  introduced  into 
the  service.  They  fear  that  the  relations  which  have  previously  existed, 
and  which  ought  in  their  opinion  still  to  be  maintained,  between  the  three 
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arms,  are  in  danger  of  being  disturbed.  They  foresee  that  soldiers  will  be 
shooting  at  each  other  from  long  distances,  and  throwing  away  their  ammu- 
nition, without  achieving  decisive  results.  It  would  be  an  equally  thankles 
task  to  discuss  with  them  the  possible  effects  of  these  improvements,  td 
still  more  so  to  dwell  with  them  upon  those  interesting  reflections,  is  to  the 
power  which  the  possession  of  such  means  of  destruction  confers  up* 
civilisation,  and  upon  the  helpless  condition  in  which  barbarism  will,  in  tk 
end,  be  relatively  placed. 

I  cannot,  of  course,  suppose  that  any  person  holding  views  of  tfab  •> 
scription  would  take  the  trouble  to  come  here  to-day ;  but  I  am  happy  wt 
to  have  an  opportunity  of  endeavouring  to  fulfil  towards  those  who  ten 
done  me  the  honour  to  attend,  the  promise  which  1  made  in  this  pU»  o 
the  1st  of  April  in  last  year. 

There  have  been  two  great  changes  since  that  time  in  the  military  in- 
spects of  this  country,  for  which  we  have  to  thank, — no  apprehend* 
excited  by  vain  threats  or  empty  menaces, — but  the  actual  demonstrate 
and  preparations  of  the  Emperor*  our  neighbour. 

I  took  that  opportunity  of  strongly  advocating,  as  others  had  done  bete 
me,  the  establishment  of  volunteer  corps ;  but  I  little  thought  how  we 
that  movement  was  to  commence,  which  has  since  taken  root,  has  spm* 
up,  has  shot  its  branches  over  the  length  and  breadth  of  the  land,  and  1* 
already  so  abundantly  brought  forth  fruit. 

But,  as  a  general  law  of  nature,  rapid  growth  is  followed  by  quick  4*°! 
A  man  forgets  most  readily  that  which  he  learns  most  easily ;  and  ti1o> 
least  what  he  acquires  with  the  smallest  difficulty.  In  vegetable,  as  vd 
as  in  animal  nature,  short  endurance  follows  upon  rapid  growth,  u a 
almost  invariable  rule.  In  the  establishment  of  empires,  or  in  the  atten- 
tions of  their  constitutions,  the  same  law  holds  good.  And  what  we  bi* 
principally  to  fear  with  regard  to  our  rifle  movement,  is,  that  it  has  cob 
to  us  in  a  storm  too  violent  to  last,  and  that  it  will  dwindle  away  after  the 
occasion  has  passed  away  by  which  it  was  immediately  called  forth.  The? 
is  not  much  fear  of  this,  however,  as  long  as  the  political  horisoa  "^ 
tains  its  present  threatening  aspect.  A  great  point  will  have  been  pfo* 
when  once  military  organisation,  military  discipline,  and  proficiency  b^J 
use  of  the  rifle,  have  acquired  a  firm  footing  in  the  civil  ranks  of  1ft  •■ 
particularly  when  they  are  recognised  as  a  useful  element  in  the  ednerf* 
of  the  youth  of  the  country. 

The  second  measure  that  has  been  happily  effected,  is  the  app<wH*J* 
by  the  Government  of  a  Royal  Commission  to  consider  and  report  if*~ 
important  question  of  National  Defence.  We  are  now  anxiously  eifw 
to  have  an  opportunity  of  seeing  the  Report  of  that  CommissioB,  s^J 
ascertaining  how  they  propose  to  expend  those  ten  millions  of  money  *■* 
have  been  so  much  talked  about. 

This  is  a  large  stun ;  but  our  Houses  of  Parliament  have  cost  a  ft*1* 
of  it ;  the  fortifications  of  Paris  alone  have  been  estimated  to  cost,  aHep*^' 
8,000,000  pounds  sterling;  and  if  we  can  place  ourselves,  as  far  *** 
fortifications  are  concerned,  in  a  condition  of  security  for  something  •P 
proaching  to  that  amount,  we  shall  do  well.  The  prosperity  of  this  cc*»JJ 
depends  upon  its  commerce.  The  parent  of  commerce  it  confidence.  "J 
a  judicious  system  of  permanent  works,  and  by  a  wise  expendta"  • 
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money  amongst  our  own  population,  we  may  fairly  expect  to  purchase  an 
increased  feeling  of  stability  with  regard  to  our  country  and  its  institutions, 
at  home  and  abroad,  in  time  of  peace  and  in  periods  of  war,  which  will  have 
more  than  a  money  value ;  we  may  hope  to  avoid  those  occasions  of  panic 
which  have  recently  been  too  muoh  in  fashion  amongst  us ;  and  we  may  feel 
confident,  that  there  will  be  an  augmentation  to  the  capital  of  the  country, 
which  will  cause  such  a  sum,  great  as  it  is,  to  appear  even  small  by  compa- 
rison. 

Now,  the  expected  possession  of  a  force  of  100,000  *  effective  volunteer 
riflemen  and  artillerymen,  and  the  probable  expenditure  of  a  large  sum  of 
money  upon  fortifications,  have  an  important  connection,  both  with  our 
subject  of  to-day  and  with  each  other.  Twelve  months  ago,  it  appeared  to 
be  useless,  if  not  worse  than  useless,  to  construct  permanent  works  on  a 
large  scale  for  the  defence  of  the  country.  It  was  clear,  that,  in  the  event 
of  an  invasion,  when  they  would  have  been  most  required,  we  must  mainly 
bave  garrisoned  them  at  the  expense  of  our  army  in  the  field,  from  which 
not  a  man  could  have  been  spared.  At  that  time,  when  it  appeared  so 
unlikely  that  we  should  obtain,  either  the  money  required  for  the  construc- 
tion of  necessary  works  of  defence,  or  the  garrisons  with  which  to  man 
them,  it  was  impossible  to  take  that  interest  wnich  we  feel  at  present  in  the 
detail*  of  the  question. 

But  circumstances  have  most  materially  changed.  We  could  not  have 
better  garrisons  for  our  works  than  effective  infantry  and  artillery  volunteers; 
and  no  better  situation  for  the  action  of  a  proportion  of  these  volunteers 
could  be  presented,  than  behind  the  parapets  which  are  about,  we  will  hope, 
to  be  constructed*  In  such  positions,  they  would  not  only  be  themselves  of 
essential  service,  but  they  would  also  liberate  nearly  the  whole  of  the 
regular  troops  and  militia  for  active  service  against  the  enemy. 

Seeing  then,  that  there  is  now  a  fair  prospect,  both  of  works  for  the 
defence  of  the  country  and  of  garrisons  to  put  into  them,  we  may  proceed, 
with  a  practical  object  in  view,  to  consider  the  principles  upon  which  those 
works  should  be  constructed. 

Military  tactics  and  the  science  of  fortification  are  alike  dependent 
upon  the  weapons  employed.  The  former  must  always  be  guided  in  its 
rules  of  action,  the  latter  in  its  principles  of  construction,  by  the  effects 
of  those  weapons ;  but  alterations  in  tactics  may  be  effected  by  degrees. 
In  field  operations,  experience,  however  dearly  bought,  may  be  gradually 
acquired.  A  general  who  best  foresees  necessary  changes,  and  troops  who 
are  best  prepared  for  them,  are  no  doubt  possessed  of  great  advantages, 
and  must,  cateris  paribus,  be  in  the  first  instance  victorious ;  but  still, 
commanders  and  troops  may  all  learn  from  one  another,  and  may  more 
or  less  modify  their  movements  and  their  operations,  from  time  to  time, 
according  to  the  lessons  whioh  they  receive. 

With  fortifications  the  case  is  different.  The  engineer  is  required  at  once 
to  construct  new  works  which  shall  be  well  adapted  to  future  circumstances. 
He  has  nothing  to  guide  him  but  his  own  studies  and  reflections,  and  such 
applications  as  he  can  make  of  the  experience  of  the  past  to  the  probabilities 
of  the  future.     He  ia  called  upon  to  lay  out  works  which  shall  be  available 

*  Since  happUj  swelled  to  150,000,  and  upwards, 
2b2 
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ire  generations,  as  well  as  for  his  own  time  ;  and  he  is  expected  £ 
liis  works  for  the  use  of,  and  for  defence  against,  weapons  ifas 


for  future 
adapt  his 
powers  are  as  yet  but  imperfectly  known. 

It  is  not  indeed  of  such  importance  as  it  would  appear  to  be  at  fc* 
sight,  that  he  should  be  acquainted  with  the  precise  effects  of  the  wof» 
which  are  being  introduced.  He  must  not  limit  himself  too  narrowly  to  tit 
consideration  of  the  powers  which  have  been  displayed  by  them  up  tot* 
present  time.  He  must  so  contrive  his  works,  as  far  as  in  him  hes,  fa 
they  may  best  be  prepared  to  resist  the  effects  of  these  weapons,  sad  - 
be  defended  by  them,  when  they  are  brought  to  the  greatest  perfeetwa : 
which  they  can  be  expected  ultimately  to  attain,  in  penetrating  into,  or - 
destroying,  iron,  masonry,  and  earthwork. 

In  discussing  these  very  important  questions,  I  propose,  to  commas 
with  a  brief  sketch  of  the  history  of  fortification  up  to  the  present  m 
to  consider  next,  what  effect  improved  weapons  may  be  expected  to  protbo 
on  the  works  now  existing ;  and  to  suggest,  finally,  certain  principle  i 
construction  which  appear  to  be  well  adapted  for  future  employment 

The  object  of  fortification,  as  every  one  knows,  is  to  enable  an  xnfa* 
to  resist  a  superior  force ;  and  the  means  now  employed  to  attain  tar 
object,  are  similar  in  kind  to  those  which  were  made  use  of  in  the  etifc 
ages.  For  more  primitive  and  less  durable  works,  earth  and  timber  b" 
always  been  available ;  and  earthen  mounds,  wooden  palisading,  «ta* 
wicker-work,  and  so  forth,  were  accordingly  turned  to  account.  For  a«fc 
of  a  more  permanent  character,  and  for  those  intended  to  he  secure  afais* 
escalade,  superior  positions  were  generally  selected ;  walls  or  ditches,  * 
both,  were  combined  with  such  natural  obstacles  as  these  positions  afford 
with  a  view  to  the  shelter  of  the  defenders,  and  the  destruction  at  & 
enemies. 

The  science  of  fortification  at  the  present  day  consists,  in  like  msw* 
in  the  choice  of  suitable  sites,  where  opportunity  for  choice  is  given ;  in  * 
judicious  application  of  mounds,  walls,  and  ditches,  to  particular  shait** 
and  in  their  adaptation  to  modern  weapons,  of  which  they  ought  equally  * 
resist  the  effects,  and  to  facilitate  the  employment. 

Examples  illustrative  of  ancient  fortification  are  shown  at  figs*  h  & 
plate  I.,  and  fig.  1,  Plate  III.     In  the  first  of  these  figures  may  be  a* ' 
wall,  with  a  ditch  in  front  of  it,  and  a  parapet  on  its  summit    hi  J* 
second  is  shown  a  parapet,  advanced  forward,  as  it  were,  on  the  top  af  ■* 
wall.     This  advanced  parapet  afforded  a  means  of  discharging  misi*,8* 
only  from  the  opening  A,  in  the  top  of  the  parapet,  but  also  fi*  ** 
marked  B,  through  which  the  ditch  and  the  bottom -of  the  wall  weft**1 
A  chamber,  such  as  is  shown  at  C,  was  sometimes  constructed  also  01^ 
level  of  the  ground,  and  missiles  were  projected  from  it  to  the  front.  Tfc* 
walls  were  from  30  to  100  feet  high,  and  from  6  to  12  feet  thick.   Thj 
were  constructed,  sometimes  with  brick  laid  in  mortar  or  bitumen,  Bowetfc 
with  stones  of  enormous  dimensions. 

The  way  in  which  the  walls  were  disposed  in  plan,  is  shown  in  %;  ^ 
Plate  III.,  together  with  the  towers,  which  were  added,  for  strengthen^ 
and  defending  them.  They  were  from  70  to  200  paces  distant  &°* 
each  other,  and  were  chiefly  round;  but  they  were  sometimes  square,  •*** 
Pompeii,  and  sometimes  polygonal.     They  varied  in  height.     At  Carthage 
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they  were  60  feet  high,  15  feet  above  the  walls.  At  Nineveh  they  were 
100  feet  higher  than  the  walls,  and  they  measured  altogether  200  feet  from 
their  bases  to  their  summits.  They  were  commonly  30  or  40  feet  in 
diameter. 

At  Jerusalem,  Carthage,  Rhodes,  and  other  places,  double  or  triple  walls 
were  employed,  for  greater  security ;  and  at  Ecbatana,  the  capital  of  the 
Medea,  there  were  seven  walls.  The  outer  one,  two  or  three  miles  long, 
was  white ;  the  second  was  black ;  the  third,  purple ;  the  fourth,  blue  ;  the 
fifth,  red ;  the  sixth,  silvered ;  and  the  seventh,  gilded.  Each  of  these  was 
higher  by  its  battlements  than  the  one  in  front  of  it,  and  the  whole  must 
have  furnished  an  astonishing  example  of  luxury  in  fortification. 

I  should  not  omit  to  mention  here,  also,  the  walls  of  Great  Britain  and 
China. 

The  former,  12  feet  high  and  S  feet  thick,  was  constructed  in  the  begin- 
ning of  the  third  century.  It  was  74  miles  long,  with  battlements  4  feet 
high,  and  was  defended  by  means  of  18  stations,  about  4  miles  apart,  each 
accommodating  600  men ;  81  castles,  less  than  a  mile  apart,  each  garrisoned 
by  100  men ;  and  330  watch-towers,  or  turrets,  each  containing  a  few  men. 
The  latter,  20  feet  high,  and  14  feet  thick,  was  built  upwards  of  400  years 
before.  It  was  armed  with  towers  80  or  100  yards  apart.  Both  of  these 
walls  were  carried  directly  over  all  the  obstacles  that  came  in  their  way. 

In  the  middle  ages,  the  ponderous  machines  of  the  ancients  were  less  used, 
though  they  were  employed  during  the  Crusades ;  and  there  were  no  such 
fortresses  constructed  as  we  read  of  in  the  records  of  earlier  times,  either  in 
point  of  extent  or  of  solidity.     Cologne,  and  modern  Jerusalem,  are  the  two 
best  examples  of  mediaeval  fortification.    The  walls  of  the  former  have  been 
utilised  in  the  works  constructed  in  the  present  century,  which  now  surround 
the  city ;  and  they  are  familiar  to  the  English  tourist,  as  well  as  the  castles 
on  the  Rhine,  and  in  other  places.    In  our  own  country  there  are  many  ex- 
ceedingly interesting  specimens  of  mediaeval  fortification.     Amongst  them 
may  be  particularly  mentioned  the  castles  and  walls,  so  well  known,  of  Con- 
way, Carnarvon,  and  Ludlow.     The  first  of  these  has  round,  the  second 
octagonal  towers ;  and  the  third  is  surrounded  by  towers  of  various  forms. 
The  castles  of  Edinburgh  and  Stirling,  like  those  of  the  Rhine,  are  remark- 
able for  the  sites  on  which  they  have  been  constructed. 

But,  even  now,  there  are  lessons  to  be  learned,  both  from  ancient  and  from 
mediaeval  fortification,  which  shduld  not  be  despised.  In  modern  fortresses, 
too  much  dependence  has  often  been  placed  upon  one  defensive  line,  and  the 
forcing  of  that  one  line  has  frequently  led  to  the  capture,  or  surrender 
of  the  place.  Unprovided,  even  with  posts  of  security  along  that  line,  for- 
tresses have  not  only  been  lost,  but  the  inhabitants  have  also  been  delivered 
over  to  the  excesses  of  their  infuriated  assailants,  on  the  occasion  of  a  sur- 
prise, of  a  coup-de-main,  or  of  the  storming  of  a  breach. 

The  ancients  provided  against  such  a  contingency,  partly  by  rendering 
their  towers  independently  defensible,  and,  still  better,  by  the  numbers  of 
walls  which  they  constructed  one  within  the  other.  The  architects  of  the 
middle  ages  attained  a  similar  object  by  their  citadels  and  keeps,  or  by  for- 
tifying the  houses  within  the  walls  which  surrounded  their  towns. 

The  want  of  permanent  internal  works  of  an  analogous  descriptiogj/'jfl^ 
has  caused  the  surrender  of  many  a  fortress  in  modern  times,  af^grthe  for- 
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mation  of  a  practicable  breach,  or  of  one  supposed  to  be  practicable,  for  for 
of  the  consequences  that  an  attempt  at  prolonged  resistance  would  be  likely 
to  entail ;  and  in  the  present  century  many  plans  have  been  adopted,  aai 
very  many  have  been  proposed,  for  remedying  the  defect  that  had  thus  beea 
allowed  to  creep  into  the  science,  and  that  had  been  found  by  bitter  experi- 
ence to  be  attended  with  such  serious  results. 

The  first  shot  that  were  employed,  after  gunpowder  came  into  use,  in  the 
middle  of  the  fourteenth  century,  were  of  stone ;  and  these  were  not  very  de- 
structive to  exposed  masonry.  A  solid  tower,  at  the  first  siege  of  Magde- 
burg, was  struck  by  upwards  of  1500  of  such  cannon  balls  without  recem 
material  injury.  But  iron  shot  proved,  at  length,  to  be  so  fbrmkttfe 
that  it  was  found  necessary  to  sink  the  walls  below  the  surface  of  tk 
ground,  and  to  hide  them  from  the  view  of  the  enemy.  From  th»  ti» 
forth,  fortification  became  more  and  more  complicated  and  difficult;  an4jf 
I  may  use  a  very  simple  expression  to  describe  an  important  principle,  it 
grew  to  be  a  game  of  "  hide-and-seek  "  between  the  attack  and  the  defence. 
Walls  continued  to  be,  as  they  still  are,  in  positions  where  wet  ditches  m 
not  available,  the  principal  means  of  security  against  Budden  assault;  and 
one  of  the  leading  questions,  perhaps  the  greatest  question,  that  the  engisee 
has  since  had  to  solve,  is,  the  best  method  of  disposing  his  walls,  waste 
render  them  available  for  the  objects  required,  and  to  place  them,  at  the  aw 
time,  out  of  reach  of  the  artillery  of  the  besieger.  On  the  oilier  hand,  too 
the  very  commencement  of  a  siege,  the  principal  object  of  the  assailant,  art 
to  that  of  forming  a  covered  road,  by  means  of  which  he  may  approach  the 
place  securely,  is  to  destroy  a  portion  or  portions  of  the  wall  which  prert* 
him  from  getting  into  it. 

In  order  to  adapt  the  walls  of  fortresses  to  the  use  of  cannon  on  the  ptf 
of  the  garrison,  several  changes  were  found,  also,  to  be  required.  A  hip 
base  was  wanted  behind  the  walls,  and  in  the  towers,  on  which  the  gansnigk 
be  worked.  An  earthen,  instead  of  a  stone,  parapet  became  necessary*  as* 
was  found  that  the  latter  was  soon  destroyed,  and  that  the  splinters  to** 
were  more  hurtful  to  the  defenders  than  the  enemy's  shot.  The  wall  itsatf?* 
I  have  already  stated,  had  to  be  sunk  to  a  lower  level,  to  protect  it  from  &&& 
fire;  and,  the  parapets  and  ramparts  having  been  thickened,  loopholes  m 
machicoulis,  in  the  ancient  method,  became  inapplicable.  In  many  <** 
spaces  were  left  between  the  earthen  rampart  and  the  wall,  as  in  the  wd»eaBD" 
des-rondes,"  afterwards  adopted  by  Montalembert  and  Carnot.  But,?*' 
rally,  a  necessity  was  felt  for  a  better  description  of  flank  defence,  in  **  £ 
prevent  the  employment  of  explosive  mines  in  the  ditch,  for  blowing  1~ 
escarp  walls ;  or  the  use  of  ladders,  for  surmounting  them,  out  of  the  i*1 
of  the  defenders. 

These  considerations  were  at  the  base  .of  all  the  methods  of  construct'* 
adopted  for  the  improvement  of  fortification.  And  in  the  modes  rf** 
first  writers  may  be  recognised,  as  we  shall  see,  the  germs  of  the  &*& 
sions,  and  even  of  the  national  predilections,  of  the  present  day.   ' 

The  most  noted  of  the  Italian  architects  of  the  fifteenth  century  who  p 

attention  to  military  engineering,  was  Francisco  di  Giorgio  Martini-  Hj 

^as  born  in  1423,  and  is  supposed  to  have  died  in  1506.    He  emptor 

the  bate  ^e  more  element«y  portions  of  permanent  fortification,  •»*? 

and  the  curtain,  but,  also,  the  ravelin,  the  faussebraie,  the  co***6 
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way,  and  other  works  which  hare  siooe  been  reinvented  over  and  over  again, 
and  ascribed,  at  different  times,  to  more  recent  authors.  One  of  his 
designs,  a  copy  of  which  may  be  seen  in  the  second  volume  of  the  Corps 
Papers  of  the  Royal  Engineers,  contains  the  ideas  which  have  been  carried 
out  in  the  present  century  in  Germany,  of  a  polygonal  trace  with  caponier 
defence. 

The  origin  of  bastions  is  now  involved  in  obscurity.  They  are  said  to 
have  been  first  used  by  a  Turkish  general,  at  the  siege  of  Otranto ;  and  it 
baa  been  supposed  that  the  idea  of  a  bastion  was  first  given  by  a  square 
tower  placed  obliquely  for  flank  defence  against  a  wall,  in  the  manner  shown 
at  K  in  Plate  III.  fig.  1.  The  first  large  bastion  is  stated  to  have  been  built 
at  Turin,  in  1461 ;  and  San  Michaeli  constructed  that  of  the  Madeleine,  at 
Verona,  in  1527. 

Tartaglia  and  Marchi  followed  in  Italy.  The  former  has  generally  been 
erroneously  supposed  to  be  the  inventor  of  the  covered  way*  The  latter 
claimed  the  invention  of  161  systems,  and  gave  all  the  outworks  of  more 
modern  systems.  His  writings  were  commenced  in  1546,  and  were  printed 
in  1599. 

The  first  German  author  on  fortification,  was  the  celebrated  engraver  and 
painter,  Albert  DUrer,  who  published,  in  1527,  the  work  entitled,  <'  Under* 
richt  von  Befbstigung  der  Stett,  Schloss,  und  Flecken."  For  permanent 
works,  he  proposed,  in  the  first  instance,  round  bastions  of  huge  dimensions, 
in  lieu  of  the  old  flanking  towers.  His  embrasures  for  artillery  were  nearly 
on  a  level  with  the  bottom  of  the  ditch,  and  were  provided  with  shutters,  loop- 
holed  for  small  arms.  After  finding  that  the  expense  of  the  enormous  works 
which  he  proposed  to  build  in  masonry,  would  be  too  great,  he  devised 
earthen  ramparts  and  escarps,  with  openings  below  for  artillery.  His  cir- 
cular system  contained  a  double  enceinte  of  masonry,  with  caponiers  for  the 
defence  of  the  ditches,  and  is  shown  in  profile  in  Plate  I.  fig.  8.  His 
system  on  a  square  consisted  of  three  earthen  ramparts,  one  behind  another, 
such  as  have  recently  been  proposed  by  Mr.  Fergusson  in  this  country : 
tha»interior  rampart  was  60  feet  high,  and  was  flanked  by  caponiers.  He 
provided  casemates  for  guns,  bomb-proofs  for  troops,  and  an  independent 
defence  for  his  bastions ;  precautions,  the  necessity  for  which  was  at  first 
exaggerated,  but  which  were  afterwards  too  much  neglected. 

San  Michaeli  also  built  in  the  first  instance,  round,  casemated  flanking  bat- 
teries for  the  service  of  guns,  in  some  parts  of  Italy ;  but  he  afterwards  con- 
structed, in  preference,  low  flanks,  retired  behind  orillons  of  masonry, 
which  were  rounded  at  their  extremities  to  resist  artillery  fire.  The  fire  of 
shells  at  high  angles  of  elevation  was  at  this  time  coming  into  frequent  use 
in  sieges,  and  was  demonstrating  the  necessity  for  placing  men  and  guns 
under  cover;  and  these  two  men,  in  their  respective  countries,  naturally 
adopted  the  means  which  seemed  best  adapted  for  such  a  purpose* 

A  German  author,  Speckle,  published  a  work  on  the  "  Architecture  des 
Forteresses,"  in  1589,  when  fifty-three  years  of  age.  He  asserted  that  he 
could  give  upwards  of  fifty  different  methods,  all  of  them  good  ;  but  he 
refrained  from  describing  more  than  eight.  He  made,  however,  great 
improvements  in  the  Science,  and  forestalled  the  inventions  of  many  of 
the  engineers  who  came  after  him,  as  he  also  borrowed  some  from  those 
who  went  before  him. 
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He  increased  the  size  of  the  bastions.  He  recognised  the  importance 
of  placing  the  flanks  at  right-angles  to  the  lines  of  defence,  which  the 
Count  de  Pagan  got  credit  for  half  a  century  afterwards.  He  added 
casemated  galleries,  after  Durer,  to  obtain  a  low  sweeping  Are  through 
the  ditches,  and  prevent  the  action  of  the  miners.  He  enlarged  the 
ravelins,  a  measure  for  which  Cormontaigne  received  praise  140  years 
later.  He  increased  the  places  of  arms;  an  improvement  which  Vanbtn 
subsequently  made  in  Pagan's  system  with  great  iclat.  He  employed  the 
fausse-braie.  He  proposed  those  counter-arched  revetments  which  were 
afterwards  invented  and  claimed  by  Du  Vivier,  Coehorn,  and  Trineano ;  s*i 
which  are  now  considered  to  be  the  best  form  of  retaining  walls  that  can  be 
adopted.  He  used  triple  flanks,  which  were  afterwards  adopted  by  others, 
and  notably  by  Choumara  in  the  present  century. 

In  his  publication  of  1564,  Castriotto  advocated  large  bastions  with 
triple  flanks,  and  with  caponiers.  He  proposed  also  a  system  similar  to 
those  which  were  afterwards  constructed  by  Vauban,  and  were  called  the 
second  and  third  systems  of  that  eminent  engineer. 

In  1594,  the  first  French  author  on  fortification,  Erard,  de  Bar-k- 
duc,  published  a  work  in  which  he  advocated  a  modification  of  the  Italian 
methods  ;  but  he  was  tar  from  happy  in  his  ideas,  for,  in  his  desire  to  pro- 
tect his  flanks  from  the  fire  of  the  enemy,  he  rendered  them  all  but  useless 
for  the  purpose  for  which  they  were  intended,  of  defending  the  escarps  sod 
ditches. 

Marolois  reduced  to  a  system,  and  published  in  1627,  the  Dutch  nodf 
of  fortification,  with  earthern  ramparts  and  broad  wet  ditches.  The  tkW 
system  of  Coehorn,  who  has  been  termed,  in  consequence  of  his  eminence, 
the  Dutch  Vauban,  is  shown  at  Plate  III.  fig.  (i.  Coehorn's  last  writing' 
were  published  ad.  1741. 

Italian  engineers  came  into  great  request  in  the  16th  century  in  Spam 
and  the  rest  of  Europe ;  and  their  bastioned  systems  were  generally  adopted, 
though  with  various  modifications.  They  were  constructed  at  first  wtt 
small  bastions  and  long  curtains ;  and  the  ditches  were  defended,  accordog 
to  San  Michaeli's  method,  by  low,  triple  flanks,  protected  by  orillons.  The 
existing  fortifications  at  Berwick-upon-Tweed,  though  unfinished,  and  in  * 
ruinous  condition,*  are  an  interesting  example  of  the  early  Italian  sys- 
tems :  an  illustration  of  the  principles  on  which  they  were  designed  mar  ** 
seen,  in  plan  on  Plate  III.  fig.  2,  and  in  section  on  Plate  I.  fig.  4. 

Casemates  fell  into  disuse  after  a  time,  on  account  of  their  expense,  aw 
the  alleged  difficulty  of  ventilating  them;  and  the  question  of  casern** 
versus  no  casemates,  has  continued  to  be  much  discussed,  even  in  the  pre*** 
century.  The  French,  adopting  the  views  of  the  Italian  engineers,  aaiert 
that  the  Germans  employ  these  auxiliaries  too  much;  and  the  German*00 
the  side  of  Dtirer,  accuse  the  French  of  not  making  sufficient  n»  ' 
them.  The  Germans  employed  casemated  cover  for  large  proportion*  rf 
their  garrisons  in  their  fortifications  of  the  16th  century,  as  at  Kustrin  sad 
Spandau ;  and  they  have  latterly  done  so  to  a  still  greater  extent.  A* 
French  have  not,  until  recently,  availed  themselves  so  much  of  permanent 

*  It  is  mid  that  the  modern  fortifications  at  Cariibrook  Castle,  in  the  Isle  of  WigW* 
also  constructed  in  the  time  of  Queen  Elizabeth,  are  similar  in  plan  to  those  at  Berwick- 
upon-Tweed. 
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cover  in  tbeir  fortresses,  but  they  appear  to  have  seen  the  necessity  for  it  of 
late  years.  As  an  illustration  of  their  more  recent  ideas  in  this  respect,  I 
may  mention,  that  the  fort  of  Mont-Valerien,  near  Paris,  contains  complete 
bomb-proof  accommodation  for  4,500  men,  with  their  stores  and  materials. 
National  character,  as  I  have  already  hinted,  has  no  doubt  had  much  in- 
fluence in  producing  the  differences  in  theory  and  practice  which  have 
existed  between  the  French  and  German  engineers  on  these  subjects. 

Fortresses,  however,  in  the  sixteenth  century,  required  to  be  modernised 
rather  than  to  be  constructed;  and,  accordingly,  bastions  were  added  in 
front  of  the  old  walls  and  towers,  and  demi-lunes,  or  semi-circular  works, 
were  placed  in  front  of  the  gates  of  the  towers  and  cities.  These  latter 
came  to  be  considered,  before  the  middle  of  the  seventeenth  century,  as  in- 
tegral parts  of  the  bastioned  systems.  San  Michaeli  was  thus  employed 
to  modernise  the  fortifications  of  his  own  country,  but  his  best-known  works 
can  hardly  be  said  to  have  been  of  permanent  utility  to  it ;  and  they  do  not 
in  this  respect  afford  a  good  example  to  the  advocates  of  the  science.  He 
would,  perhaps,  have  preferred  to  leave  his  native  city,  Verona,  without 
bastions,  and  his  chefcTctuvre,  fort  Lido  at  Venice,  unconstructed,  if  he 
could  have  looked  forward  into  futurity,  and  foreseen  the  work  that  they 
were  destined  to  perform.  It  will  be  remembered,  that  these  very  for- 
tresses, instead  of  affording  a  means  of  defence  to  Italians,  have,  in  their 
modified  condition,  actually  preserved  the  Austrians,  during  the  past  year, 
from  Italian  liberators  and  their  allies. 

It  will  be  impossible,  within  the  limits  here  prescribed,  to  attempt  to 
allude  to  more  than  a  very  small  proportion  of  the  systems  of  fortification 
that  have  been  put  forward  during  the  last  400  years.  It  has  been  stated 
that  there  are  upwards  of  500  of  them,  and  it  is  probable  that  that 
number  is  by  no  means  an  exaggeration.  Deville,  the  next  French  author  on 
the  subject,  (after  Erard,)  was  not  more  successful  than  his  predecessor. 
The  first  French  systems  worthy  of  notice,  were  that  of  Marshal  Count 
de  Pagan  (shown  at  Plate  III.  fig.  3),  and  those  which  have  been  called  after 
the  great  Vauban,  and  designated  as  his  first,  second,  and  third  systems.  But 
this  latter  engineer,  though  he  constructed  33  fortresses,  and  strengthened 
300  others,  invented  no  systems  himself,  and  disclaimed  having  done  so. 
He  adopted  and  simplified  the  ideas  in  fortification  which  were  handed 
down  to  him,  and  applied  them,  as  best  he  could,  to  the  different  places 
which  it  became  his  duty  to  fortify.  His  first  system  (Plate  III.  fig.  4)  is 
perhaps  better  known  than  any  other.  It  was  taken  by  his  followers  as  the 
average  mode  of  construction  which  he  employed  at  several  places.  It  con- 
sisted simply  of  a  bastioned  front,  with  a  ravelin  and  tenaille,  (and  caponier, 
when  the  ditch  was  dry,)  in  the  ditch ;  and  a  covered  way  behind  a  sloping 
glacis.  He  placed  the  flanks  at  right-angles  to  the  lines  of  defence,  an 
invention  which  has  generally  been  ascribed  to  Marshal  Pagan,  the  dis- 
tinguished French  author  (of  the  seventeenth  century  )  above  referred  to,  but 
which  appears  to  have  been  due  to  Speckle,  a  German  author,  to  whom  I 
have  also  alluded,  as  having  written  half  a  century  before  his  time. 

The  tenaille,  which  was  constructed  in  the  main  ditch,  in  front  of  the 
curtain,  to  protect  the  escarp  of  the  curtain  and  flanks,  has  been  ascribed 
to  Vauban,  but  it  was  previously  invented  by  Castriotto  in  1564;  and  it 
was  somewhat  after  the  fashion  of  the  middle  flank  of  Rimpler,  1673. 
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The  ravelins  were  originally  intended  to  protect  the  principal  entrances  to 
the  place,  and  were  made  in  the  form  of  a  orescent  They  received  for 
this  reason  the  name  of  demi-lune,  which  they  retain  to  this  day  among* 
the  French.  Straight  faces  and  ditches  were  afterwards  given  to  them,  is 
lieu  of  their  semicircular  fronts,  in  order  that  the  ditches  might  be  better 
protected  by  a  flanking  Are  from  the  main  ramparts,  than  was  potable 
when  they  were  curved*  The  wantof  a  covered  way  was  conspicuously  shews 
in  1699,  at  the  siege  of  Vienna,  when  the  Turks  forced  the  garrisoe, 
after  they  had  made  a  sortie,  into  the  ditch.  This  work  was  mentioned 
(after  Martini)  by  Tartigila,  in  1646,  and  is  said  to  have  been  first  adopted 
in  the  Castle  of  Milan. 

The  so-called  second  system  of  Vauban,  is  taken  from  the  fortifloatww 
which  he  constructed  at  Delfort  and  Landau;  the  third,  which  is  very 
similar  to  it,  and  which  is  given  in  PL  III.  fig.  5,  from  those  of  Nouf  BrissdL 
In  these  he  employed  detached  bastions,  with  "tower-bastions,"  as  they 
have  been  termed  (T  T  in  the  figure),  connected  together  by  a  curtail 
behind  them.  At  Neuf  Brisack  he  broke  up  the  curtain,  in  the  manner  eta* 
shown  in  the  figure,  to  obtain  a  better  flank  defence.  The  ideas  of  detached 
bastions  and  broken  curtains  *ere  published  by  Castriotto  in  1584>  and  ijr 
Marchini  in  1599.  Zanohi  was,  however,  the  proposer  of  the  true  tower- 
bastions,  those  of  Castriotto  having  been  round. 

Cormontaigne  and  others,  after  the  death  of  Vauban,  which  occurred  in 
1707,  took  his  first  system  as  the  basis  for  further  improvement ;  bat 
Choumara,  writing  in  the  present  century,  considers  this  to  have  been  * 
mistake.  It  is  said  that  they  rejected  the  tower-bastion  method,  in  come* 
quence  of  its  not  having  proved  successful  during  the  defence  of  Landau  is 
1713.  After  several  others  of  the  same  name,  the  French  engineers  arrived 
at  a  system  which  bears  to  the  present  day  the  name  of  the  modern  system* 
It  is  shown  in  plan,  in  Plate  III.  fig.  7,  and  in  profile,  in  Plate  I.  fig.  6.  It 
had  a  ravelin  of  greater  size  and  saUency  than  that  of  Vauban,  in  older  tail 
the  besiegers  might  be  delayed  In  their  attack  on  the  covered  way  in  frost 
of  the  bastions,  and  might  find  it  more  difficult  to  enfilade  the  faces  of  the 
bastions.  There  are,  as  will  be  seen  by  the  diagram,  a  large  redoubt  in  tse 
ravelin,  and  a  ditch,  or  conpure,  across  the  faces  of  the  ravelin,  to  prevent 
the  besiegers  from  passing,  without  impediment,  by  sap,  along  those  feces, 
and  taking  the  redoubts  which  are  placed  in  the  re-entering  places  of  em* 
in  reverse.  A  permanent  intrenchment  to  the  bastion,  also  shown  in  tbt 
diagram,  was  added  by  Cormontaigne,  in  order  that,  when  the  bastion  vis 
breached  by  the  besiegers'  artillery,  from  the  counterscarp  opposite  the 
salient  of  the  ravelin,  the  interior  of  the  place  might  not  be  thrown  opem 
or  its  safety  be  dependent  upon  a  temporary  intrenchment,  thrown  up  uflder 
circumstances  of  difficulty,  and  under  the  enemy's  fire. 

Such  are  the  principal  features  of  the  last  "  modern  system ;"— a  system 
which  has  many  serious  defects.  Its  long  lines,  projecting  towards  the 
country,  are  liable  to  be  enfiladed,  including  the  faces  of  the  ravelin  and  its 
redoubt,  the  flanks  of  the  bastions,  and,  at  times,  even  the  faces  of  the 
bastions.  It  is  wanting  in  secure  casemated  fire  for  the  defence  of  its 
ditch,  as  the  flanks  of  the  bastions,  which  constitute  its  principal  mesas  of 
deffence>*nay  be  counter-battered  by  the  besiegers,  even  from  a  distance.  It 
is  expensive  to  construct,  and  affords  no  bomb-proof  accommodation  for  its 
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garrison.  The  masonry,  as  will  be  seen  by  its  profiles,  (Plate  I.  fig.  5,)  is 
only  of  UBe  in  affording  security  against  escalade  as  long  as  it  is  uninjured. 
The  shoulders  of  the  bastions  may  be  breached  from  the  salient  of  the 
ravelin  \  and  certain  portions  of  the  ditch,  in  front  of  the  curtain  and  the 
teiiaille,  are  unprovided  with  defence,  as  they  cannot  be  reached  by  the  fire 
of  the  garrison. 

Various  means  have  been  proposed  for  the  remedy  of  these  defects,  by 
Bousmard,  Cbasseloup-de~Labat,  Noiiet,  Dufour,  Choumara,  and  General 
Haxo. 

The  detached  ravelins,  casemated  tenailles,  and  bastion  retrenchments,  of 
Chasseloup  and  Bousmard,  have,  no  doubt,  merit ;  but,  for  the  curved  faces 
and  flanks  of  the  bastions  of  the  latter,  the  same  cannot  be  said.  A 
diagram  of  the  system  proposed  by  the  latter  author  will  be  found  at  fig.  8 
of  Plate  III.  The  two  main  principles  advocated  by  Choumara,  of  an 
interior  glacis  in  front  of  the  escarp,  and  of  rendering  the  parapets  and 
escarps  in  certain  cases  independent  of  each  other,  might  to  some  ejrtent  be 
advantageously  adopted  in  any  future  employment— if  it  were  desirable— 
of  the  bastioned  systems,  and  may  be  made  available  in  other  systems. 
The  latter  principle  has  been  adopted  to  a  limited  extent  in  some  of  the  forts 
which  are  now  being  constructed  in  this  country.  A  glance  at  Plate  IV. 
fig.  14,  will  show  that  the  face  A  B,  and  the  ditch  before  it,  have  been 
drawn— not  parallel  to  one  another,  as  they  would  have  been  made  accord- 
ing to  previous  ideas — but  each  in  the  direction  considered  to  be  most 
suitable  to  it.  The  face  is  intended  to  deliver  its  fire  to  the  greatest  advan- 
tage over  the  country  in  its  front ;  the  ditch,  to  be  flanked  by  the  caponier 
at  the  salient  of  the  work.  In  figs.  11,12,  13, 14,  of  Plate  II.  may  be  seen 
the  different  proposals  of  the  same  author  for  improving  the  profiles  of  his 
works,  which  are  suggestive,  and  worthy  of  consideration,  though  they  are 
not,  for  the  most  part,  applicable  in  practice.  The  interior  glacis  is  shown 
in  Plate  II.  fig.  19. 

The  closing  of  the  opening  in  the  main  ditch,  caused  by  the  ditch  of  the 
ravelin,  by  means  of  large  redoubts  at  the  re-entering  places  of  arms,  as 
proposed  by  Noiset  and  Dufour,  is  an  obvious  mode  of  remedying  that 
•  defect.  The  casemates  of  Haxo,  whioh  consist  of  brick,  or  masonry 
arches,  covered  with  earth,  thrown  over  the  guns,  have  already  been  much 
used,  and  are  probably  destined,  with  modification,  to  be  extensively 
employed  In  future  works. 

But  changes  of  a  more  radical  nature  than  those  above  indicated,  have 
been  advocated  by  the  illustrious  Marquis  de  Montalembert,  and  by  the 
celebrated  Carnot,  who  were  brought  up,  the  former  as  a  French  dragoon, 
the  latter  as  a  French  engineer;  and  it  is  right  to  add,  that  the  ideas  of  the 
engineer  were  in  some  measure  derived  from  the  writings  of  the  dragoon. 

Montalembert  expended  a  great  part  of  his  private  fortune  in  the  publi- 
cation, in  1776,  of  the  elaborate  work,  a  copy  of  which,  belonging  to  the 
library  of  the  Institution,  you  see  before  you.  Carnot  was  employed  by 
Napoleon  to  devise  the  best  means  that  he  could,  for  improving  the  strength, 
and  prolonging  the  defence,  (m  case  of  attack,)  of  the  numerous  fortresses 
which  the  French  had  acquired  in  the  course  of  their  conquests. 

The  leading  principles  of  Montalembert  were: — first,  the  employment  of  a 
central  caponier,  in  Hen  of  the  flanks  of  the  bastions,  for  the  defence  of  the 
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main  ditch,— a  method  which  was  alluded  to  in  an  anonymous  work  pob- 
lished  by  Pfeffenger  at  Amsterdam  in  1698,  sixty-eight  years  before,  is 
having  been  then  practised ;  and,  secondly,  the  multiplication  of  masonry 
casemates,  and  artillery  fire.  He  proposed  by  these  means  to  correct  the 
acknowledged  defects  of  the  "  modern  system/'  and,  by  bringing  ten  guns 
to  bear  upon  any  one  which  the  besiegers  could  employ  against  him,  to 
render  a  siege  impracticable.  Montalembert  thus  estimated  with  too 
liberal  a  mind  the  offensive  means  which  it  would  be  practicable  to  place  tt 
the  disposal  of  his  garrison ;  and  he  undervalued  the  effect  upon  masonry, 
of  even  an  inferior  fire  on  the  part  of  the  besiegers.  A  profile  of  Ins 
circular  system,  illustrative  of  the  mode  in  which  he  proposed  to  carry  out 
the  latter  principle  in  that  system,  is  shown  in  Plate  I.  fig*  6. 

Carnot  proposed  several  systems,  including  a  circular  system,  as  many 
others, — Durer,  1527;  Bilfinger;  Franki;  Steuber;  Pirscher,  1767;  Schnei- 
der and  Cugnot,  1778;  Lansberg,  1712—37;  Voigt,  1713;  Harsca, 
1719;  and  Montalembert,  1793, — had  done  before  him.  His  leading  idea 
was,  to  prolong  the  defence  of  a  fortress  by  an  increased  use  of  the  vertical 
fire  of  mortars,  from  which  he  intended  to  shower  musket-bullets  upon  the 
heads  of  the  besiegers ;  and,  either  to  destroy  them,  or  to  render  their 
trenches  untenable.  He  proposed  to  protect  his  mortars  by  casemates, 
after  a  plan  which  had  been  given  by  Speckle  in  1589.  Secondly,  be 
placed  a  detached  wall  in  his  ditch,  separated  from  the  ramparts,  and 
covered  by  a  counterguard  of  earth  in  its  front.  Thirdly,  he  advocated  the 
use  of  a  countersloping  glacis,  to  facilitate  sorties;  an  old  expedient  of  Beli- 
sarius,  when  he  was  besieged  in  Rome  by  the  Goths.  Carnot  proposed,  by 
the  frequency  of  his  sorties,  to  oblige  the  besiegers  continually  to  keep 
large  bodies  of  troops  in  the  trenches ;  and  he  intended  to  destroy  those 
troops  by  the  fire  of  small  projectiles,  which  were  to  be  continually  rained 
down  upon  them  from  his  mortars. 

These  were  formidable  arrangements,  but  they  were  not  calculated  to  be 
successful  in  practice*  It  has  been  shown  by*  Sir  H.  Douglas,  that  Carnot 
over-estimated  the  probability  of  hitting  the  besiegers  with  his  showers  of 
small  bullets ;  that,  even  if  he  had  been  able  to  strike  them  as  frequently 
as  he  expected,  he  would  not  have  done  them  much  harm ;  that,  at  aft- 
events,  a  leather  or  wicker  helmet  would  have  protected  them  from  their 
effects ;  that  he  would  have  exhausted  any  moderately  numerous  garrison  by 
a  too  frequent  employment  of  sorties ;  and  that  his  detached  wall  was  not 
secure  against  the  distant  fire  of  the  besieger.  A  profile  of  Carnot's  third 
system  is  shown  at  fig.  7,  Plate  I. 

These  principles  of  Montalembert  and  Carnot  have  been  extensively 
adopted  in  the  fortresses  which  have  been  constructed  in  Germany  during 
the  present  century. 

There  is  an  excellent  model  of  the  "  Prussian  System n  in  the  Military 
Model  Room  of  the  Institution  ;  but,  for  present  reference,  there  will  be 
found  in  Plate  II.  figs.  8  and  9,  illustrations  in  section;  and  in  Plate  III. 
figs.  9,  10, 1 1,  illustrations  in  plan,  of  the  polygonal  systems  adopted  by  the 
Germans  from  the  ideas  of  Montalembert,  showing  the  central  caponiers,  tbe 
detached  walls,  and  the  countersloping  glacis,  to  which  reference  has  been 
made. 

Tbe  German  engineers,  themselves,  have  told  us  but  little  about  their 
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works ;  and  they  guard  the  entrances  to  them  with  a  care  which  deserves  a 
better  result  than  they  have  obtained ;  but  other  nations  are  well  provided 
with  plans  and  sections  of  them,  and  have  acquired  a  considerable  amount 
of  information  about  them.  To  obtain  the  requisite  knowledge,  it  is  stated 
that  two  French  engineer  officers  worked  as  stonemason^  at  Fort  Alexander, 
at  Coblentz,  for  some  months.  The  best  account  of  that  fort  has,  however, 
been  given  by  an  English  officer,  Colonel  Humphreys,  who  resided  for 
some  time  in  the  neighbourhood. 

The  principal  German  fortresses  that  have  been  constructed,  or  re- 
modelled, since  the  peace  of  1815,  are: — in  Prussia,  at  Coblentz,  Cologne, 
Posen,  Thorn,  Kbnigsberg,  and  other  places  ;  in  Bavaria,  at  Gemersheim 
and  Ingoldstadt ;  by  the  German  Confederation,  at  Mayence,  Rastadt,  and 
Ulm. 

In  the  construction  of  these  fortresses,  casemates,  for  artillery  fire  and 
bomb-proof  cover,  are  extensively  employed.  By  a  multiplication  of  tiers 
ol  guns,  greater  offensive  power  is  in  some  cases  aimed  at.  The  poly- 
gonal trace  is  adopted,  in  which  the  forms  of  the  ramparts  approach 
nearer  to  straight  lines  than  in  bastioned  systems.  The  main  ditches  are 
defended  by  casemated  caponiers,  either  separated  from,  or  attached  to,  the 
body  of  the  place.  Advanced  works  are  placed  in  front  of  the  principal 
lines  of  defence,  to  command  a  greater  extent  of  ground,  and  to  delay  the 
besieger.  The  ditches  of  these  advanced  forts  are  flanked  by  caponiers, 
bastionets,  or  escarp  or  counterscarp  galleries,  as  well  as  the  smaller  ditches 
of  the  main  fronts.  Defensive,  bomb-proof  barracks,  of  proportionate  size, 
are  added  in  the  rear  of  the  larger,  and  bomb-proof  redoubts,  of  more 
limited  dimensions,  in  rear  of  the  smaller  works.  The  use  of  countermines 
has  been  extensively  adopted,  and  most  judiciously  so,  because,  wherever  they 
exist,  they  compel  the  besieger  to  approach  the  works  attacked  by  very  slow 
degrees.  Each  smaller  work,  and  each  portion  of  the  larger  works,  is 
designed  with  a  view  to  independent  defence ;  and  they  are  all,  more  or 
less,  combined  in  a  system  of  general  support,  so  as  to  favour  an  active 
defence. 

Whatever  the  defects  of  the  German  works,  this  last  principle,  at  all 
events,  is  a  highly  important  one,  and  is  greatly  to  be  commended. 

A  step-by-rtep  resistance  is  aimed  at,  increasing  in  efficiency  in  proportion 
to  the  strength  and  resources  of  the  garrison.  I  shall  have  occasion  to 
point  out  presently,  how  the  masonry  may  in  some  cases  be  ruined  from  a 
distance ;  and  that  this  is  a  defect  which  should  be  remedied.  But  the  idea 
is  not  the  less  good,  and  is  the  same  that  has  been  advocated  notably  by 
Choumara,  in  reference  to  bastion  fronts.  It  is  this—that  the  besieger 
should  be  delayed  by  successive  obstacles ;  that  after  approaching  one,  by 
the  slowest  process  of  sapping  and  mining  to  which  he  can  be  reduced,  he 
shall  have  to  do  the  same  by  the  next,  and  the  next,  and  so  onr  to  the  de- 
fensive barracks  in  the  interior  of  the  main  fortress. 

These  principles  are  differently  applied  in  the  various  fortresses  referred 
to,  partly  to  suit  the  situations  and  circumstances  of  each  particular  case, 
partly  to  adapt  them  to  works  previously  in  existence,  and  partly,  as  it 
would  appear,  to  suit  the  ideas  of  those  by  whom  they  have  been  constructed. 

It  will  not  be  possible  now  to  go  in  detail  into  the  question  of  their 
various  adaptations,  or  their  relative  merits;  but  I  will  just  refer  briefly  to 
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Verona,  as  having  been  of  recent  interest,  and  to  Lints,  as  being  an  excep- 
tional fortress  of  an  extraordinary  character. 

At  Verona,  detached  walls  have  been  added  to  the  original  bastae** 
trace,  with  a  eounteraloping  counterscarp  opposite  the  curtains ;  and  rvai 
towers  of  masonry  have  been  placed  in  advance.  It  was  reported  towards  tkt 
close  of  the  late  war  in  Italy,  that  the  Emperor  of  the  French  proposed  to 
carry  Verona  by  assault.  This  would  not  have  been  practicable  without  tte 
previous  action  of  artillery ;  but  it  is  probable  that  he  intended :— -1.  To  vm 
some  of  the  masonry  towers  in  advance  of  the  place  by  means  of  his  riled 
guns ;  2.  To  breach  the  detached  walls,  by  the  method  shown  in  Plate  H. 
fig.  17,  and  to  batter  the  earthen  slopes,  of  the  main  rampart;  and, 
3.  To  attempt  to  carry  the  main  defences  by  assault.  I  shall  say  mm 
presently,  with  regard  to  the  practicability  of  the  two  first  of  these  measavH. 
In  the  meantime,  I  may  remark,  that  the  fortress  of  Verona,  in  ciombjnatiw 
with  the  other  fortresses  in  its  neighbourhood,  certainly  served  adnunUj 
the  purpose  for  which  it  was  intended,  that  of  receiving,  when  necessary, 
and  giving  protection  to,  a  beaten  army ;  and  that,  whatever  the  detect!  ja 
the  details  of  its  construction,  its  position  proved  to  be  of  the  utmost  adus* 
tage  to  the  Austrians  in  the  operations  referred  to. 

At  Lints,  masonry  towers,  invented  by  the  Archduke  Maximilian,  btf* 
been  constructed  about  a  quarter  of  a  mile  apart;  but,  to  render  the  po- 
sition tenable  by  any  garrison  but  a  very  large  army,  they  require  to  h 
protected  by  earthwork,  and  to  be  connected  together  by  continuous  wotfa. 
There  is  a  most  interesting  model  of  lints,  and  the  surrounding  county 
in  the  Institution,  which  has  been  contributed  by  Captain  Stavely,  late  «f 
the  Royal  Engineers ;  showing  the  position  of  these  towers,  and  illustlttisf 
the  strategical  fortress  which  they  are  destined  to  form.  The  priaopl 
feature  connected  with  the  design  of  the  towers  is  the  arrangement  of  *• 
gun  oarriages,  by  which  the  Archduke  Maximilian  expected  to  obtain  * 
heavy  concentrated  fire  upon  any  required  point ;  but  experiment  has  shejdj 
demonstrated  how  easily  the  towers,  in  their  present  form,  may  be  die»bls4 
and  how  readily  the  guns  may  be  silenced ;  and  the  construction  of  the* 
towers  cannot  be  considered  in  any  other  light  than  aa  *  great,  and  *n 
expensive  mistake.  Vast  additional  works  must  be  undertaken  in  conofotw* 
with  them,  before  the  position  can  be  rendered  formidable  to  an  eaefty; 
and  their  destruction  would,  in  their  present  unprotected  condition,  be  tke 
more  easily  effected,  now  that  rifled  guns,  capable  of  being  worked  •** 
transported  with  increased  facility,  and  firing  at  longer  ranges  and  *iU 
greater  accuracy,  are  coming  into  ordinary  use. 

In  the  fortresses  above  mentioned,  what  may  be  called  the  modem  (*•«■** 
principles  of  fortification  have  been  more  or  less  carried  into  piaeti* 
Time  will  not  permit  me  now  to  do  more  than  make  a  general  compiri** 
between  the  principles  on  which  those  works  have  been  obstructed*  «** 
those  which  have  been  employed  of  late  years  by  Freneh  engineers;  W 
such  a  comparison  is,  in  fact,  the  great  fortification  question  of  the  pw*** 
day,  and  has  formed  the  principal  subject  of  discussion  between  oontutf**1' 
writers.  The  Germans  have  adopted  principles,  as  we  have  sees,  A* 
Frenchmen  have  advocated,  but  that  are  different  from  those  en  which  Fit*** 
engineers  have  mainly  acted.  The  French  still  uphold  the  baationaiy » •** 
assert  that  it  ia  superior  to  the  polygonal  trace*  while  the  Germans!** 
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applied  the  Utter  trice ;  and,  in  thus  carrying  out  some  of  the  suggestions 
of  Montalembert,  have  met  with  more  approval,  and  have  been  more 
followed  in  Europe  generally » 

The  French,  in  fortifying  Paris,  employed,  after  much  discussion,  a  con- 
tinuous, bastionary  enceinte,  surrounded  oy  advanced  bastioned  forts ;  and 
Paris  may  be  taken  as  a  type  of  modern  French  fortification. 

At  Grenoble,  Belfort,  Beaancon,  advanced  forts  have  been  added,  and 
these  places  have  been  converted  into  vast  strategical  fortresses.  At  Lyons, 
the  French  have  also  used  a  bastionary  enceinte,  and  have  placed  ravelins 
in  front  of  it ;  but  in  some  of  their  advanced  forts  at  this  place  they  have 
made  use  of  a  polygonal  trace,  with  caponiers  and  interior  redoubts,  in  a 
manner  that  has  induced  the  Germans  to  claim  them  as  partial  converts  to 
their  principles. 

The  principal  defects  which  the  Germans,  following  Montalembert,  allege 
to  exist  in  the  French  bastioned  trace,  are  briefly  these  :— 

J.  A  want  of  artillery  fire  from  casemates. 

2,  A  loss  of  interior  space,  in  consequence  of  the  curtains  being  retired 
for  so  considerable  a  distance  behind  the  bastions* 

8,  An  unnecessary  restriction  to  the  length  of  the  lines  of  defence, 

4t  An  inferiority  of  space  for  direct  artillery  fire,  as  compared  with  that 
which  may  be  obtained  by  the  employment  of  the  straighter  fronts  of  the 
polygonal  trace, 

5,  A  want  of  good  interior  defence,  and  of  the  means  of  establishing  it, 
6*  A  liability  in  the  parapets  of  the  flanks  to  be  destroyed  before  they 

are  wanted,  at  the  later  periods  of  an  attack,  to  defend  the  ditches. 

7,  A  want  of  defence  for  certain  portions  of  the  ditch,  when  a  tenaille  is 
employed, 

The  French}  also,  assert  that  the  following  defects  exist  in  the  German 
applications  of  the  polygonal  trace  :*~ 

J,  The  casemates  are  too  numerous,  and  cannot  be  properly  ventilated. 

2.  The  matfmry  would  be  destroyed  at  an  early  period  of  the  operations. 

9.  It  is  expensive  to  construct 

4*  The  splinters  from  the  masonry  would  be  very  hurtful  to  the  besiegers 
when  under  fire,  and  therefore  detrimental  to  the  defence. 

6,  Employment  in  the  casemates  weakens  the  courage  of  the  soldier, 

6.  The  escarp  walls  are  not  flanked  from  the  body  of  the  place,  but  the 
defence  of  the  ditches  is  obtained  by  means  of  caponiers,  and  works  more  or 
less  separated  from  it. 

7.  The  central  caponiers  might  frequently  be  destroyed  by  distant  artillery 
fire ;  and,  even  if  they  were  battered  from  one  side  only,  the  defenders  would 
suffer,  in  many  oases,  on  the  other  side  also. 

8.  The  other  flanking  defenoee  would  also  be  liable,  in  many  cases,  to 
destruction  from  distant  fire. 

9.  The  detached  Carnot  walls,  where  these  are  employed,  and  other  parts 
of  the  masonry,  would  suffer  in  a  similar  manner. 

10.  Longer  lines  are  exposed  to  the  effect  of  enfilade  fire  in  the  polygonal, 
than  in  the  bastioned  trace. 

*  I  shall  have  more  to  say  on  some  of  these  questions  as  I  proceed,  further 
on,  to  consider  how  far  either  of  the  systems  referred  to  are  adapted  for 
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future  use.     In  the  meantime,  you  will  observe  that  the  principal  < 
between  the  French  and  German  advocates,  are— 

1 .  The  more  or  less  extensive  employment  of  casemated  fire. 

2.  The  relative  advantages  and  disadvantages  of  bastions  or  capookn 
for  flank  defence,  and  in  other  respects. 

3.  The  relative  liability  of  the  polygonal  fronts,  or  of  the  faces  and  tab 
of  the  bastions,  to  enfilade  fire ;  and  the  possibility  of  directing  these,  re- 
spectively, upon  points  from  which  they  cannot  be  enfiladed. 

You  will  observe,  also,  that  they  have  entirely  agreed,  in  their  practice, 
upon  one  point.  Whatever  the  forms  that  they  have  employed  in  their 
fortresses,  they  have  surrounded  their  main  lines  of  ramparts,  in  all  reaat 
cases,  by  detached  forts ;  and  they  have,  in  their  larger  fortresses  of  recent 
construction,  more  or  less  abandoned  the  use  of  outworks  in  favour  of  the* 
detached  forts.  They  have  thus  alike  made  preparations  for  defendnf  i 
greater  area  of  surface  with  an  increased  use  of  artillery,  at  the  same  time  tfen 
they  have  provided,  to  some  extent,  against  the  employment  of  more  effecti* 
and  longer-ranging  weapons  in  the  attack ;  and  they  have  anticipated  i> 
this  manner  the  progress  of  modern  weapons,  and  the  requirements  rf 
modern  warfare.  They  have  only  done  so,  however,  to  a  limited  extat 
because  they  were  unable,  of  course,  to  foresee  the  degree  of  perfection  to 
which  rifled  guns  and  muskets  were  destined  so  soon  to  attain. 

At  the  same  time,  these  modern  fortresses  show  the  general  tendency  of 
ideas  to  be  now  in  favour  of  extensive  strategical  positions,  in  place  of 
isolated  fortresses  of  limited  extent ;  and,  when  properly  armed,  maiii*4 
and  provisioned,  they  will  no  doubt  have  great  advantages  over  those  of 
older  construction.  They  are  more  or  less  fitted  for  the  reception  of  i 
beaten  army,  which  may  take  refuge  in  their  neighbourhood,  or  within  & 
area  of  their  works,*— which  may  gain  time  for  recruiting  its  numbers  fid 
resources,-— and  which  may  resume  the  offensive  at  the  proper  mooest 
They  oblige  the  besieger  to  commence  his  operations  at  greater  distaste* 
from  the  main  works,  and  thus  delay  the  operations  of  hfs  attack.  Bf 
causing  him  to  extend  his  forces  over  a  greater  surface,  they  compel  him  to 
employ  larger  forces,  or  to  be  exposed  to  attack  himself,  by  superior  nsv 
bers,  at  any  given  point. 

I  cannot  now  allude  more  particularly  to  the  subject  of  fortification  «i» 
met  ditches,  or  to  the  system  of  Mr.  Fergusson,  which  has,  within  tse 
last  ten  years,  excited  some  attention  in  this  country,  though  I  hope  tedo 
so,  in  this  place,  on  the  21st  of  May  next.* 

In  the  meantime,  having  glanced  rapidly  over  the  history  of  fortification 
and  having  brought  it  down  to  the  present  time,  I  will  next  proceed  to 
inquire  what  the  effects  will  be,  in  practice,  of  these  new  rifled  weaP°*5 
and  what  additional  power  they  will  be  likely  to  confer  upon  infantry  •»■ 
artillery,  as  far  as  that  science  is  concerned. 

In  the  first  place,  it  must  be  remembered,  that  their  maximum  effect 
will  be  made  available,  and  will  be  experienced,  in  the  attack  and  defence 
of  fortified  places.  4n  the  field,  there  will  always  be  more  or  k*j 
difficulty  in  obtaining,  just  when  it  is  required,  perhaps  on  unknown  grew 

*  The  Lecture  on  thii  subject  ha*  been  already  printed,  and  will  be  found  at  p.  **' 
Vol.  IV.  No.  XIII.,  of  the  Journal  of  R.U.S.  Inst,  et  seq. 
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the  range  of  the  objects  to  be  fired  at ;  and  more  particularly  so  when  these 
objects,  as  is  frequently  the  case,  are  in  motion.  The  longer  'the  range 
employed,  the  greater  will  be  this  difficulty ;  and  when  the  range  has  been 
accurately  discovered,  the  object  fired  at,  such  as  a  body  of  troops,  may 
often  be  moved  out  of  the  way,  into  a  place  of  concealment,  or  a  position  of 
greater  security. 

In  this  case,  also,  the  aim  of  the  contending  parties  will  not  be  so  good 
when  cover  cannot  be  found  for  men  and  guns,  Artillery  will  be  liable  to 
suffer  severely,  both  from  sharpshooters  and  from  opposing  artillery ;  and 
masses  of  infantry  will  be  under  a  similar  disadvantage  in  the  generality  of 
cases. 

But,  in  the  course  of  a  siege,  besiegers  and  besieged  are  firing  at  each 
other  on  the  same  ground  from  day  to  day,  for  the  most  part  at  well-known 
distances,  the  artillery  from  behind  parapets,  the  infantry  from  such  shelter 
as  the  site  affords,  or  from  trenches  and  pits  constructed  for  the  purposes  of 
attack  or  defence.  Artillery  and  infantry  will  both  require,  and  will  no 
doubt  obtain,  better  cover  in  future  than  they  have  hitherto  been  provided 
with  ;  they  will  thus  be  able  to  employ  their  weapons  from  places  of  com- 
parative security ;  and  they  will  be  placed  under  the  most  favorable  circum- 
stances that  hostile  operations  can  afford,  for  using  the  superior  weapons 
which  will  be  supplied  for  their  use,  with  great  accuracy,  at  long,  as  well  as 
at  short  ranges. 

The  defence  has  hitherto  had  one  advantage  over  the  attack,  in  that  the 
besieged  have  been  able  to  employ  guns  of  larger  calibre,  and  thus  to  obtain 
longer  ranges,  and  greater  accuracy  of  firing,  than  the  besiegers ;  but  the  in- 
troduction of  rifled  ordnance  has  deprived  it  of  this  advantage ;  and  it  will 
in  future  be  desirable  to  employ,  on  the  side  of  the  defence,  a  greater  number 
of  lighter  guns ;  these  guns  being  now  capable  of  almost  all  the  range  and 
accuracy  that  can  be  desired,  being  more  easily  manned  and  worked,  and 
being  available  for  more  frequent  use  with  a  less  expenditure  of  ammunition. 

The  heavier  guns  will  now  be  principally  required  on  the  side  of  the  attack, 
to  level  the  earthwork,  and  to  ruin  the  masonry  of  the  place ;  whilst  lighter 
guns  will  be  employed  by  the  besiegers,  against  mantlets,  for  silencing  and 
dismounting  the  enemy's  artillery,  and,  to  some  extent,  for  the  purposes  of 
enfilade  and  ricochet  fire.  Lighter  guns  will,  for  the  most  part,  suffice,  in 
combination  with  musketry,  on  the  side  of  the  defence,  for  opposing  the 
progress  of  the  trenches,  the  batteries,  and,  generally,  all  the  surface  works 
of  the  besieger ;  and  they  will  only  require  occasional  assistance  from  heavy 
artillery,  when  the  destruction  of  any  of  those  works,  after  their  completion, 
or  their  partial  completion,  is  to  be  attempted.  • 

It  is  evident  that,  by  the  employment  of  rifled  guns  of  the  heavier  calibres, 
the  besieger  will  be  able  to  destroy  all  the  ordinary  defences  of  a  fortress 
that  are  exposed  to  his' fire,  with  greater  facility,  and  from  greater  distances, 
than  before.  We  have  still  much  information  to  acquire  in  regard  to  the 
relative  penetration  into  earth  and  masonry,  at  different  distances,  of  round 
and  elongated  projectiles ;  but  we  know  the  accuracy  with  which  the  latter 
may  be  thrown  ;  and  we  can  foresee,  without  difficulty,  that  the  aggregate 
effect  of  a  given  number  of  shot  will  be  materially  increased,  for  this 
reason,  at  anything  but  short  ranges. 

Elongated  missiles  from  rifled  guns,  though  capable  of  greater  range,  by 

vol.  iv.  2  c 
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virtue  of  their  increased  momentum  and  greater  accuracy,  have  at  the  so* 
time,  however,  two  disadvantages.  They  leave  the  mouths  of  these  ymswitk  a 
comparatively  low  velocity ;  and  their  long  axes  retain,  during  their  flight, 
the  angle  to  the  horizon  at  which  they  are  discharged.  At  abort  ranges, 
they  are  therefore  wanting  in  velocity;  and  at  long  ranges,  they  strike tk 
objects  at  which  they  are  fired  at  a  greater  or  less  angle,  according  to  tit 
degree  of  elevation  given  to  the  piece*  Their  powers  of  penetration  are  the 
less  than  they  would  otherwise  be,  both  at  long  and  at  snort  ranges.  Thfj 
retain  their  velocity,  however,  better  than  short  or  spherical  projectile*  ** 
long  ranges;  and  they  can  be  made  to  strike  a  particular  part  of  any  object 
at  far  greater  distances,  and  with  much  greater  accuracy;  and,  for  the* 
reasons,  they  will  ^e  able  to  provide  a  distant  fire  of  a  more  destrueriw 
character  than  any  that  has  previously  been  employed,  against  ordinary 
works  of  fortification. 

In  breaching  a  wall  at  60  or  80  yards  from  a  battery,  there  will  not  be 
so  much  difference  in  the  time  occupied,  whatever  description  of  shot  m 
be  employed ;  and  more  will  depend  in  that  case,  if  the  masonry  be  sofii 
upon  the  calibre  of  the  gun,  than  upon  the  shape  of  its  bore  or  the  form  d 
its  projectile ;  such  difference  as  there  is  being  in  favour  of  the  smoonV 
bored  gun.  In  firing  at  short  ranges  into  earth-work,  or  into  sligtslj 
built  escarps,  the  superior  shell-capacity  of  long  missiles,  will,  on  the  other 
hand,  be  in  their  favour,  as  increased  effects  cannot  but  result  from  their 
explosions. 

At  what  we  have  hitherto  been  accustomed  to  consider  as  ~  long  rasfe* 
parapets  of  earth  will  then  be  more  easily  blown  away  by  the  accurate  are 
of  shells,  and  masonry  will  be  knocked  to  pieces  with  greater  celerity  ui 
certainty,  whenever  it  is  visible  from  the  exterior.  Those  effects*  also,  tk 
besieger  will  be  able  to  produoe  by  means  of  guns  scattered  about  in  suinrik 
positions  in  the  neighbourhood  of  a  fortress  ;  secure,  by  their  distance  rrea 
the  besieged,  from  sudden  assault,  more  or  less  independent  of  the  o6ff 
works  of  the  attack,  and  difficult  to  be  silenced  by  the  fire  of  the  gani** 
or  even,  in  some  cases,  to  be  discovered,  except  by  the  flash  and  suokerf 
their  explosions. 

Improvements  in  manufacture,  and  in  the  means  of  locomotion  tfd 
transport,  are  progressing  together  at  so  rapid  a  rate,  that  we  must  be  pre- 
pared, not  only  for  the  action  of  superior  weapons,  but  also  for  the  em- 
ployment of  greater  numbers  of  weapons ;  and  the  means  of  destruction  it 
the  disposal  of  the  besieger  will  thus  be  still  further  augmented. 

At  the  same  time,  the  peculiarities  above  referred  to,  which  attach  to 
elongated  projectiles,  render  them  comparatively  powerless  against  »»J 
material  which  is  inclined  at  a  small  angle  to  the  horizon ;  and  gentle  df** 
of  earth,  as  well  as  steeper  slopes  of  granite,  and  perpendicular  n**9* 
'of  iron,  may  be  made  to  offer  a  good  resistance  to  them  when  tbey  *# 
judiciously  employed. 

What  I  have  hitherto  said,  has  reference  more  particularly  to  the* 
works  of  a  fortress  which  are  visible  from  the  exterior ;  hut  I  mart  ** 
speak  also  of  the  masonry,  which,  not  being  visible  to  the  besieger,  may  1* 
when  its  position  and  Form  are  accurately  known,  be  exposed  to  the 
destructive  action  of  his  artillery  fire. 

In  the  year  1824,  there  were  some  experiments  tried  at  Woolwich,  «p°° 
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a  detached  wall,  such  as  had  been  proposed  by  Carnot,  as  I  have  already 
explained,  for  the  defence  of  the  ditches  of  fortresses  in  place  of  escarp 
wa)U  The  object  of  theqe  experiments  was,  to  ascertain  whether  a  prac- 
ticable breach  could  be  made  in  a  wall  of  this  description  without  its  being 
seen ;  and  the  nature  of  them  will  be  easily  understood  by  a  reference  to  fig, 
17,  Plate  II.,  in  which  the  experiment  is  represented  in  section.  A  detached 
brick  wall,  80  feet  long  at  the  bottom,  and  28  feet  at  the  top;  was  carefully 
built  in  1828,  It  was  2J  feet  high,  9  feet  thick  at  the  top,  and  7  at  the 
bottom*  It  was  strengthened  by  a  buttress,  four  feet  square  at  each  end, 
and  was  weakened  by  one  loophole,  in  a  recess.  It  was  protected  in  front  by 
an  earthen  mound,  in  the  form  of  the  counterguard  proposed  by  Carnot, 
60  feet  distant  from  it. 

A  year  after  the  completion  of  the  wall,  eight  68-pounder  carronades,  at 
500  yards,  and  three  8-inch  and  three  10-inch  iron  howitzers,  at  400  yards 
from  the  counterguard,  opened  fire  upon  the  wall,  with  solid  shot,  and  live 
shells,  respectively.  A  practicable  breach,  fourteen  feet  wide,  was  made  in 
the  wall,  in  six  hours,  and  the  buttresses  were  much  injured.  During  that 
time,  100  rounds  per  piece,  or,  altogether,  1,400  rounds,  were  fired. 

The  firing  was  continued  on  subsequent  days,  until  the  wall  was  a  com- 
plete ruin.  It  has  been  stated  that  this  experiment  was  not  fairly  made, 
and  that  the  effect  of  each  shot  was  reported  to  the  battery,  to  enable  the 
elevation  of  the  gups  to  be  the  better  adjusted.  Put  in  the  official  report 
of  it,  published  by  Sir  Howard  Douglas,  it  is  stated,  that  the  guns  "  received 
no  aid,  as  to  charge,  direction,  or  elevation,  beyond  what  real  service  would 
aflbnLH 

A  few  years  since,  also,  some  experiments  were  tried  in  Germany,  upon 
a  casemated  guard-house  at  the  rear  of  an  earthen  work.  The  wall  to  be 
struck  was  39  feet  long,  15  feet  high,  and  5  feet  thick;  and  it  was 
strengthened  at  the  ends  by  two  side  walls,  6  feet  thick,  and  in  the  middle, 
by  a  pier,  4  feet  square.  Xt  was  pierced  with  two  embrasures.  The  arches 
above  it  were  3  feet  6  inches  thick,  and  had  5  feet  of  earth  over  them. 
The  whole  was  built  of  clay-slate,  laid  in  good  mortar,  except  the  arches, 
and  the  lining  of  the  embrasures,  which  were  of  red  brick. 

It  was  protected  by  an  earthen  parapet,  108  feet  in  front  of  it,  and  3  feet 
higher  than  the  masonry  of  which  it  was  composed ;  and  it  was  thus  itself 
concealed  from  view,  though  the  earth  above  it  could  be  seen  bythe 
gunners  in  the  battery  that  was  employed  for  the  experiment.  That 
battery  was  placed  580  yards  in  front  of  it,  and  was  armed  by  iron 
howitsers*  with  a  bore  of  8*4  inches.  They  were  discharged  at  an  angle  of 
elevation  of  6$  degrees,  with  shells  weighing  101  lbs.  each ;  and  the  wall  was 
ruined,  for  practical  purposes,  after  4Q0  rounds  had  been  fired. 

Lieut-Colonel  Bajnbrigge,  JMJ»,  by  whom  this  experiment  is  recorded, 
states  that  tta  effect  of  each  shot  was  telegraphed  during  the  experiment  to 
the  battery.  fTbe  experiment  was  not  a  fair  one  in  this  respect,  as  the 
artillery  had  an  advantage,  in  knowing  the  result  of  their  firing,  which 
they  could  not  obtain  in  actual  service ;  but,  after  all*  the  wall  was  only 
struck  by  84  out  of  )  12  shells,  which  were  fired  at  it  in  two  days ;  and  the 
whole  building  by  159  out  of  400  shells,  which  were  fired  at  it  in  four 
day*. 

In  the  Woolwich  experiment  above  referred  to,  pnjy  about  one-fifth  of 
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the  shot,  and  one-fourth  of  the  shells,  struck  the  wall ;  and,  to  give  an  ifa 
of  the  weight  of  metal  that  is  required  to  breach  an  ordinary  escarp  will, 
when  it  is  exposed  to  view,  I  may  here  state,  that  a  rough  average  of  the 
effect  of  the  breaching-batteries  in  the  Peninsular  sieges,  as  calculated  by 
Colonel  Sir  -William  Denison,  R.E.,  shows  an  expenditure  of  upwards  of 
1,000  rounds  of  24-pounder  ammunition  for  a  breach  100  feet  long,  made 
at  a  distance  of  550  yards  from  the  battery. 

It  would  be,  of  course,  far  more  difficult  to  ruin  an  escarp  wall,  and 
particularly  one  which  was  constructed  with  arches  resting  on  piers  distri- 
buted at  intervals  along  its  length,  or  in  what  is  called  the  "  counter-arched' 
form,  than  the  detached  wall  destroyed  in  the  Woolwich  experiment;  and 
the  principal  bomb-proof  caponiers  of  the  German  fortresses  would  offer  i 
for  greater  resistance  than  the  guard-house  of  the  work  referred  to  in  the 
German  experiment ;  but  there  is  no  doubt,  at  the  same  time,  that  a  fa 
more  accurate  fire  may  ultimately  be  obtained  from  rifled  artillery  thaa 
was  available  on  these  occasions.  To  how  great  an  extent  this  will  be  the 
case,  time  and  experience  only  can  decide ;  and,  in  the  meantime,  the  oaJj 
conclusion  that  we  can  safely  arrive  at,  is,  that  it  will  nSt  be  desirable  to 
construct  any  walls  in  future  permanent  fortifications,  when  we  can  avoid 
it,  that  are  not  well  protected  from  distant  fire ;  and  that  it  will  be  a  great 
advantage,  if,  without  losing  efficiency  in  other  respects,  or  incurring  extn 
expense,  we  can,  not  only  conceal  our  walls  from  view,  but  also  place  them 
out  of  reach  of  any  fire  of  this  description. 

In  considering  the  possible  effect  of  distant  fire  upon  the  main  caponieis 
of  the  German  works,  there  is  another  element  to  be  taken  into  considera- 
tion. These  caponiers  have  no  parapet,  or  counterguard  immediately  » 
front  of  them.  When  a  hostile  battery  can  be  constructed  on  the  prolonga- 
tion of  the  ditch  that  they  defend,  they  have  nothing  to  protect  them  froo 
that  battery  but  a  counterguard,  a  counterscarp,  or  a  countersloping  glao* 
some  200  yards  distant  from  them.  The  comparatively  low  trajectory  of 
rifled  cannon  would  in  this  case  come  into  play  with  good  effect.  The  firing 
would  be  accurate,  and  the  projectiles,  discharged  at  low  angles  of  elevation, 
would  be  very  destructive.  The  inferior  caponiers  of  the  German  fortresses, 
and  all  those  caponiers  or  galleries  for  defending  the  ditches  of  the  advanced 
forts  which  face  outwards  towards  the  country,  along  a  ditch,  whose  pro- 
longation can  be  taken  up  by  the  besieger,  labour  under  similar  disadvan- 
tages; and  all  the  defensible  barracks  and  guard-houses  which  they  have 
constructed  as  keeps  for  their  different  works,  will  be  more  liable  to  sufer» 
in  the  way  described,  from  the  effects  of  distant  fire,  now  that  rifled  artil- 
lery can  be  brought  against  them. 

Both  in  the  French  and  in  the  German  systems  there  will  be  a  liability 
to  an  enfilade  fire  of  greater  accuracy  from  longer  distances ;  and  the  long 
lines  of  the  latter,  as  well  as  the  faces  and  flanks  of  the  \jastions  of  the 
former,  will  now  be  open  to  this  description  of  attack  in  some  cases  in 
which  they  were  previously  secure  from  it.  The  ricochet  of  the  elongated 
projectiles  will  be  less  regular,  and  lower,  than  that  of  spherical  shot  and 
shell ;  and  it  will  not  continue  for  any  great  distance  on  the  line  in  which 
the  projectile  has  been  fired ;  but  it  will  still  be  very  formidable ;  and  the 
projectiles  will  in  many  cases  do  more  execution,  in  consequence  of  their 
not  rising,  after  their  first  meeting  with  an  obstruction,  so  high  in  the  air* 
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The  parapets  of  the  flanks  in  the  French  systems  will  he  more  easily 
ruined  by  distant  fire,  and  there  will  be  an  increased  necessity  for  the  use 
of  casemated  fire  for  the  defence  of  the  ditches,  both  on  this  account,  and 
in  consequence  of  the  greater  exposure  of  such  flanks  to  enfilade  or  reverse 
fire,  in  order  that,  when  flank  defence  is  required  for  the  ditch  towards  the 
close  of  a  siege,  it  may  still  be  forthcoming.  When  these  flanks  have  a 
tenaille  in  front  of  them,  they  cannot  afford  low  casemated  fire  for  the 
defence  of  the  ditch ;  when  they  are  unprotected  by  a  tenaille,  and  are 
pierced  for  guns  below  the  level  of  the  ground,  they  will  then  be  liable  to 
injury  from  the  besiegers'  distant  batteries,  established  on  the  prolongation 
of  the  ditches,  in  the  same  manner  as  the  caponiers  of  the  Germans,  which 
have  been  above  referred  to. 

These  are  the  principal  points  in  which  works  of  fortification,  as  hitherto 
constructed,  will  be  affected  by  the  employment  of  rifled  guns.  The  general 
operations  of  a  siege  will  also  be  materially  modified,  in  consequence  of  the 
common  use  of  rifled  muskets ;  and,  both  in  attack  and  defence,  the  indi- 
vidual skill  and  enterprise  of  the  sharpshooter  will  have  an  important 
influence  upon  the  success  of  the  operations,  as  well  as  the  judgment  with 
which  light  and  heavy  guns  are  brought  into  play,  in  proper  numbers,  for 
suitable  objects,  and  at  the  right  moment.  When  these  different  weapons 
are  thus  made  available  on  both  sides,  the  following  will  be  the  general 
course  of  the  operations  of  a  siege:— The  besiegers  will  commence  by 
throwing  up  distant  batteries  from  the  best  position  that  they  can  select, 
and  as  near  to  the  place  as  their  means  of  concealment  and  communication 
will  allow,  though  at  far  greater  distances,  in  the  majority  of  cases,  than 
have  hitherto  been  prescribed.  They  will  be  able  to  annoy  the  garrison, 
and  to  ruin  their  works  (unless  they  are  constructed  on  improved  methods), 
from  greater  distances,  and  they  will  more  or  less  subdue  and  keep  under 
their  fire,  according  to  their  resources,  as  compared  with  those  of  the  place ; 
but  they  will,  nevertheless,  have  great  difficulty  in  advancing  their  trenches, 
and  in  approaching  the  fortress,  when  an  ample  fire  of  musketry  and  light 
artillery  is  employed  in  the'.defence ;  and  they  will  be  compelled  to  commence 
their  works  at  a  greater  distance  from  it,  to  excavate  to  a  greater  depth,  to 
resort  more  to  underground  operations,  and  to  confine  themselves  more  to 
the  hours  of  darkness,  in  their  advance,  than  formerly. 

The  more  distant  operations  of  a  siege  are  those  which  will  thus  be  prin- 
cipally affected,  but  the  later  operations  will  also  be  liable  to  much  modifi- 
cation. The  common  sap,  as  hitherto  practised,  will  not  be  available,  but 
will  be  necessarily  superseded,  partly  by  a  slower,  safer,  more  certain  pro- 
cess of  a  similar  description,  and  partly  by  mining  operations,  and  by  con- 
necting together  the  craters  formed  by  the  explosion  of  mines.  Mantlets, 
screens,  and  pits,  will  be  more  in  request  at  most  periods  of  the  attack,  and 
more  perfect  cover,  with  well  built  embrasures  and  blindages,  will  become 
more  and  more  necessary  in  the  attack,  at  the  same  time  that  analogous 
works  of  a  permanent  description,  with  an  ample  supply  of  bomb-proof 
cover,  will  be  wanted  in  the  defence. 

So  far  there  will  not,  perhaps,  be  very  much  difference  of  opinion  amongst 
us.  We  shall  further,  most  of  us,  agree,  that  the  great  improvements  which 
have  lately  been  made  in  artillery  will  require  to  be  opposed  by  fortifications 
of  a  different  character  from  those  which  have  been  hitherto  employed ; 
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atid  we  shall  all  concur  probably  Itt  opinion,  as  to  certain  main  principles 
which  must  be  observed  in  the  construction  of  new  fortifications,  bearnf 
always  in  mind  that  they  ought  to  be  built,  not  only  with  reference  to  the 
present  state  of  artillery  and  small  arms,  but  also  with  Some  margin  lot  the 
still  further  power  which  these  weapons  may  acquire  hereafter. 

Such  principles  apply,  of  course,  fnore  of  less,  to  previous*  as  well  as  to 
present  and  future  times,  but  they  have  often  been  too  little  attended  to. 
They  cannot  be  disregarded  in  future  without  more  disastrous  conseqoecees. 
Considered  with  reference  to  the  future,  they  may  be  briefly  stated  to 
follows : — 

1.  The  masonry  of  a  fortress  Should  be  kept,  not  dnly  out  of  sight, 
but  also  out  of  the  reach,  of  the  besiegers'  distant  batteries. 

2.  An  ample  supply  bf  bomb-proof  cover  should  be  provided  for  men, 
munitions,  and  materials  of  all  descriptions. 

3.  The  ramparts  should  be  subject  to  a  minimum  of  injury  from  tbe 
besiegers'  fire,  and  the  parapets  should  be  the  least  destructible  that  can  be 
devised  at  a  reasonable  expense. 

4.  The  several  works  and  their  various  parts  should  be  disposed  hi  plan, 
with  a  view,  first  to  a  distant  defence,  and  afterwards  to  a  step  by  step 
defence,  of  the  most  prolonged  and  obstinate  description,  at  the  sttwkst 
cost,  when  they  are  intended  to  be  capable  of  resisting  a  regular  siege. 

5.  The  flanking  defences  should  not  be  exposed  to  destruction  ftom 
distant  artillery  placed  on  the  prolongations  of  the  ditches. 

6.  The  meanB  of  communication  between  the  main  works  and  the 
detached  works,  and  between  the  detached  works  themselves,  should  be,  ft* 
for  as  possible,  secure  and  secret. 

The  manner  itt  which  these  principles  may  best  be  carried  out.  is,  hot' 
ever,  a  subject  of  great  difficulty,  and  one  upon  which  much  difference  of 
opinion  Is  to  be  expected.  I  am  going  now  to  ask  you  to  listen  to  the  best 
conclusions  that  I  have  as  vet  been  able  to  arrive  at,  as  to  the  general  fbrn 
which  permanent  fortification  should  in  future  assume ;  but  I  am  far  from 
asking  you  to  place  any  reliance  upon  these  conclusions.  On  the  contrary, 
I  hope  vou  will  only  receive  them  as  first  suggestions ;  that  yon  will  loos 
upon  them  with  great  mistrust,  and  that  you  will  beliete  in  no  fflote  tf 
what  I  advance  than  may  appear,  after  mature  consideration,  to  be  correct, 
and  practically  desirable. 

Now  that  long-ranging  guns  of  great  accuracy  are  to  be  used,  H  ii  evi- 
dent that  any  works  to  be  constructed  for  the  defence  of  towns,  dockySflb, 
arsenals,  or  strategical  positions,  must  be  extended  over  a  larger  area ;  and 
now  that  increased  facilities  are  afforded  for  bombardment,  better  mesas  rf 
protection  against  bombardment  are  wanted.  With  regard  to  towns,  the 
simplest  method  bf  solving  the  difficulty  is  to  leave  them  as  much  as  pos- 
sible unfortified—*  measure  which  has  long  been  wisely  advocated.  Where 
towns,  dockyards,  or  arsenals  must  be  defended,  the  additional  elteniiw 
required  for  the  works  becomes  a  Serious  element  for  consideration.  It « 
true  that  detached  forts  can  support  each  other,  and  be  .supported  from  uV 
rear,  at  longer  distances ;  but  at  the  same  time  their  numbers  will  hate  to  be 
increased  (excepting  where  the  line  to  be  defended  approaches  to,  Or  is,  • 
straight  line),  and  in  many  cases  the  lines  of  defence  m  their  fear,  of  the 
lines  connecting  them,  or  the  continuous  lines  itt  their  flront,  where  such  ire 
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required,  will  hate  to  be  constructed  on  a  larger  scale.  It  must  also  be 
remembered,  that  the  possession  of  good  communications,  both  between  the 
detached  forts  themselves  and  With  any  supporting:  Works  behind  them,  is 
almost  indispensable  to  the  proper  maintenance  of  such  a  system  of  defence. 
The  increase  thus  required  in  the  area  covered  by  the  Works,  and  the 
necessity  which  thus  exists  for  long  communications,  as  well  as  the  want  of 
additional  casemated  fife  and  bomb-proof  cover,  and  of  countermines  (as  I 
shall  presently  shew),  have  a  tendency  materially  to  augment  the  cost  of 
fortifications.  Efficiency  must  bo  obtained.  Without  it  all  the  expense 
incurred  will  be  little  better  than  thrown  away.  But  economy,  combined  to 
the  utmost  with  that  efficiency,  becomes  now  a  great  difficulty,  as  it  is  a 
great  necessity,  of  the  problem  before  us. 

Fortification,  as  will  have  been  already  seen,  divides  itself  into  plan  and 
profile ;  and,  beginning  with  the  desideratum  which  is  at  the  head  of  our 
list,  it  will  be  necessary  to  consider  how  the  profiles  can  be  arranged,  bo  as 
to  secure  the  revetment  walls  from  distant  fire. 

When  escarp  walls  are  constructed  in  the  best  form,  and  are  backed  with 
earth,  and  particularly  when  they  are  built  en  ctecharge,  or  in  a  series  of 
arches  with  the  piers  at  right-angles  to  the  front,  they  are  then  not  so  liable 
to  injury  as  the  detached  walls  before  referred  to.  There  is,  further,  no 
difficulty  in  placing  the  rampart  at  a  greater  distance  behind  the  escarp,  so 
that  damage  to  the  one  will  not  entail,  of  necessity,  injury  to  the  other*  an 
objection  which  has  Constantly  been  urged  against  the  profiles  of  the  French 
systems.  And,  finally,  by  making  the  escarp  wall,  say,  ten  feet  lower,  it 
may  be  taken  altogether  out  of  reach  of  the  distant  fire  of  the  besiegers, 
provided  it  be  covered  by  a  good  counterscarp  and  glacis,  not  too  far 
removed  from  it. 

But  by  that  means  extra  expense  is  incurred ;  and  this,  as  I  have  said, 
must  now  as  far  as  possible  be  avoided.  When  an  -earthen  slope  is  em- 
ployed in  the  place  of  the  counterscarp,  that  again  lays  open  the  escarp,  and 
renders  it  necessary  to  sink  it  to  a  still  greater  depth.  It  has  been  proposed 
as  we  have  seen  by  Carnoli  and  the  German  engineers  have  extensively 
adopted  the  suggestion,  to  employ  the  counter*sloping  glacis;  but  the 
escarp  wall,  or  tne  detached  wall,  becomes  still  more  exposed,  where  this 

!)lan  is  carried  out,  to  distant  fire ;  and  the  advantages  of  economy,  and  of 
acility  for  sorties,  thus  obtained,  are  in  this  case,  to  say  the  least  of  it,  too 
dearly  purchased  at  the  expense  of  security. 

There  is  another  course,  however,  which  is  open  to  us.  Instead  of  sub- 
stituting an  earthen  slope  for  the  counterscarp,  and  trusting  to  the  escarp 
alone,  we  might  do  precisely  the  reverse.  We  might,  in  fact,  abolish  the 
escarp,  and  trust  to  the  counterscarp  alone,  for  a  first  line  of  security  against 
assault.  It  is  clear  that  no  direct  fire  from  the  front  can  affect  a  counter- 
scarp wall ;  and  the  ramparts  would  be  secure  from  any  sort  of  fire  from 
the  front,  if  the  eBcarp  were  replaced  by  a  mass  of  earth,  sloping  gradually 
from  the  embrasures  to  the  bottom  of  the  ditch,  such  as  is  shown  in  section 
in  Plate  II.  fig.  15.  The  great  condition  to  be  fulfilled  in  carryiug  out 
such  an  arrangement,  in  a  small  work,  or  in  a  principal  line  of  defence,  is 
the  very  important  one  of  rendering  the  counterscarp  itself  secure  against 
escalade ;  and  this  might  be  done  as  follows  :— 
In  tho  same  figure  the  counterscarp  wall  is,  say,  30  feet  high,  and  there 
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is  an  earthen  slope  10  feet  deep,  near  the  foot  of  it.  Eight  or  ten  fleet  of 
earth,  also,  are  placed  on  the  top  of  it,  and  the  counterscarp  on  the  summit 
is  revetted  so  as  to  form  a  smooth  surface.  There  would  he  required  for 
the  descent  of  this  wall  ladders  upwards  of  50  feet  long ;  and  it  may 
therefore  he  considered  safe  from  an  attack  by  escalade,  when  properly 
defended,  according  to  the  computations  that  hare  hitherto  been  em- 
ployed, and  as  shewn  by  all  past  experience  on  the  subject. 

But  it  will  hardly  be  necessary  to  make  a  counterscarp  wall  so  placed  of 
the  height  which  is  here  indicated,  though  its  dimensions  would  vary  with 
circumstances.  I  shall  shew  how  hopeless  any  attempt  to  carry  it  by  a 
coup-de-main  would  be,  after  I  have  described  the  other  works  with  which 
it  is  intended  to  be  connected.  I  have  at  all  events  complied  with  the  fir*t 
of  our  desiderata,  as  far  as  this  revetment  wall  is  concerned;  because  it 
will  be  both  out  of  sight  and  out  of  reach  of  the  besiegers'  direct  fire. 

But  it  must  also  be  remembered,  that  even  a  counterscarp  wall  may  have 
to  be  protected,  in  some  cases,  from  reverse  fire.  Rifled  guns  will  be  able 
to  project  their  missiles  altogether  over  any  moderate-sized  fortress,  and  to 
take  the  defences  on  the  opposite  side  of  it  in  reverse ;  and  therefore,  any 
masonry  to  the  rear  of  which  the  besiegers  can  get  with  their  guns,  withia 
available  range  and  in  suitable  positions,  will  have  to  be  protected  from 
reverse  fire  by  earthen  screens,  or  by  judicious  dispositions,  such  as  can 
only  be  decided  on  with  reference  to  each  particular  site. 

The  masonry  and  brickwork  of  a  fortress  may  all  be  protected  from 
direct  fire  in  a  similar  manner,  by  being  made  to  face  towards  the  rear. 
The  required  barrack  and  other  accommodation  may  be  obtained,  as  it  has 
often  been  obtained  in  former  cases,  though  in  a  different  manner,  beneath 
the  ramparts.  For  a  citadel,  for  a  main  line  of  defence,  for  detached 
works,  the  same  principle  holds  good.  When  required  to  be  very  strong, 
they  may  have  higher. walls  and  more  extensive  accommodation ;  when  less 
important,  they  may  have  lower  profiles ;  but  they  may  all  be  protected  in 
the  same  manner  from  assault,  by  means  of  one  wall  placed  behind  their 
glacis,  and  another  behind  their  ramparts.         « 

By  this  method  of  construction,  the  objects  referred  to  in  the  two  first 
headings  on  our  list  are  well  attained.  The  walls  are  hidden  effectually 
from  the  besieger,  and  bomb-proof  accommodation  is  afforded  in  the  most 
economical  manner.  Instead  of  having  an  escarp  and  counterscarp  to  resist 
an  assault,  a  counterscarp  only  is  employed ;  and  that  counterscarp  may, 
when  it  is  required  to  do  so,  be  made  at  the  same  time  to  answer  other 
purposes,  of  bomb-proof  cover,  covered  communication,  entrance  to  counter- 
mines, and  flank  defence. 

Any  attempt  to  construct  separate  works  for  buildings  and  for  fortifica- 
tions must,  of  course,  entail  extra  expense ;  but  the  two  are  here  combined 
in  a  form,  at  once  simple,  cheap  (by  comparison),  safe  from  assault,  and 
difficult  to  injure  by  distant  fire.  In  this  way,  all  the  bomb-proof  accom- 
modation that  is  required,  in  the  main  works  or  in  the  advanced  works,  may 
be  first  obtained ;  and  a  line  of  bomb-proof  barracks,  suitably  constructed, 
may  then,  by  the  addition  of  earthwork,  be  changed  into  a  fortress  of  a 
most  formidable  description.  In  fact,  the  necessary  buildings  are  simply 
placed,  in  proper  form,  behind  the  earthwork  which  is  required  for  their 
protection,  and  behind  the  counterscarp*  which  is  wanted  for  their  defence. 
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But  there  are  other  advantages  attaching  to  such  works.  If,  after  much 
expenditure  of  ammunition,  the  besiegers  succeed  in  destroying  a  portion  of 
the  ramparts,  the  remainder  are  still  defensible.  They  are  naturally  divided 
(by  their  construction,  in  longitudinal  arches)  into  defensible  parts,  ana- 
logous to  the  water-tight  compartments  of  an  iron  vessel.  By  the  use  of 
musket-proof  doors,  to  close  the  communication  between  them,  they  may 
be  defended  step  by  step.  And,  even  if  the  enemy  obtain  possession  of 
them,  they  are  useless  to  him,  because,  while  presenting  a  flat  glacis  of  earth 
towards  the  front,  their  masonry  is  exposed  to  the  rear,  and  they  may  be 
destroyed  in  a  short  time  by  the  fire  of  works  behind  them. 

The  ramparts  being  thus  formed  in  the  cheapest  and  most  durable  form, 
and  the  flat  slopes  of  earth  only,  which  are  but  little  liable  to  damage, 
being  exposed  to  artillery  fire,  we  have  next  to  consider  how  the  parapets 
can  be  best  preserved  from  injury. 

That,  a  very  large  proportion  of  casemated  fire  will  be  required  in  future 
works  cannot  be  doubted ;  and  I  have  shown,  in  Plate  II,  fig.  15,  a  method  in 
which  I  think  these  necessary  casemates  may  be  advantageously  constructed. 
I  have  adopted  the  general  principle  of  the  casemate  proposed  by  General 
Haxo,  which  was  a  brick  arch  covered  with  earth ;  but,  where  he  left  exposed 
masonry  at  the  crown  of  the  arch,  I  have  added  a  thick  iron  plate,  the 
better  to  secure  it  from  destruction. 

One  of  the  great  fortification  problems  of  the  present  day,  is,  how  such 
iron  plates  can  best  be*  applied  to  parapets,  now  that  they  have  been  found 
to  be  so  powerful  in  resisting  the  effects  of  shot  on  the  sides  of  vessels  of 
war.  Such  plates,  if  placed  vertically,  and  liable  to  be  struck  by  shot  at 
right-angles  to  the  planes  of  their  surfaces,  cannot  be  expected,  unless  they 
are  of  considerable  thickness,  to  resist  repeated  blows,  delivered,  perhaps,  on 
nearly  the  same  spot ;  and  any  iron  construction  of  this  nature  that  will  do 
so,  is  exceedingly  expensive;  besides  which,  it  would  be  impossible  to 
repair  a  parapet  of  such  material  under  fire,  and  difficult  to  replace  it  when 
damaged,  by  explosion  or  other  means,  within  a  limited  time. 

But,  if  4-inch  or  5-inch  plates  be  placed  in  a  slanting  position,  as  shown 
in  the  figure,  they  will  be  less  easy  to  strike,  and  very  difficult  to  injure. 
Such  plates  ought  to  be  bedded  in  timber,  in  order  to  secure  them  con- 
veniently in  their  places,  as  well  as  (in  this  position)  for  the  sake  of 
elasticity,  to  prevent  injury  to  the  masonry  below  them  when  they  are 
struck ;  and,  in  applying  them,  the  size  of  the  embrasure  should  be  reduced 
as  much  as  possible,  though  we  cannot  suppose  that  that  will  altogether 
prevent  the  enemy's  shot  from  entering  it. 

The  covering  mass  of  earth  on  the  top  of  the  casemate  affords  an 
open  parapet,  which  may  be  used  for  the  service  of  infantry  when  required, 
and  for  that  of  light  artillery  when  there  is  sufficient  space. 

Our  fourth  heading  has  reference  to  the  principles  by  which  we  must 
be  guided  in  determining  the  plans  of  future  works  of  fortification. 

The  principle  has  been  very  plainly  stated  by  Choumara,  and  has  been 
partly  acted  upon  in  different  countries,  in  the  outworks  and  the  advanced 
works  of  both  the  French  and  German  systems,  as  I  have  already  stated, 
that  the  besieger  ought  to  be  delayed  by  a  series  of  obstacles  succes- 
sively opposed  to  him.  If  the  besieger  is  able  to  undertake  at  the  same 
time  the  operations  required  for  breaching  the  revetment  walls,  and  passing 
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the  ditches  of  several  works,  or  of  several  parts  of  a  fortress,  thai  the 
time  occupied  lft  such  operations  Is  no  longer  than  If  he  were  compelled 
to  ruin  only  one  wall,  and  to  cross  only  one  ditch ;  but  if,  on  the  other 
hand,  he  is  unable  to  carry  on  more  than  one  of  these  operations  at  ant 
time,  and  is  obliged  to  undertake  them  one  after  another,  then  the  that 
occupied  by  him  Is  increased  in  proportion  to  die  number  of  works  opposed 
to  him.  If  he  were  compelled  to  carry  on  a  regular  attack  against  two 
detached  forts,  one  after  another,  he  would  thus,  if  these  were  well  con- 
structed and  properly  supported,  be  detained  before  them,  other  things  being 
equal,  twice  as  long  as  before  a  continuous  line  of  ramparts,  or  two  detached 
forts  in  one  line.  A  step-by-step  defence,  as  it  has  been  called,  conducted 
in  this  manner,  has  such  obvious  advantages,  that  it  is  only  necessary  to 
state  the  nature  of  it,  in  order  to  show  how  desirable  it  will  be  to  adopt 
it  as  much  as  we  conveniently  can,  and  as  far  as  it  may  be  required  n 
particular  cased. 

In  applying  this  principle,  in^  conjunction  with  the  profiles  which  I  have 
put  forward, to  the  constructionof  a  fortress,  it  would  be  desirable,  in  some 
cases,  to  employ  a  comparatively  small  (perhaps  an  existing)  fortress  as  a 
citadel,  or  a  continuous  interior  line  of  defence  as  a  nucleus,  and  to  surround 
these  by  advanced  forts,  constructed  at  various  distances,  in  varying  num- 
bers, with  different  dimensions,  and  in  different  forms,  according  to  the 
nature  of  the  ground,*  the  estimated  number  and  character  of  the  garrison, 
aud  the  means  available,  or  calculated  upon,  for  the  defence. 

The  forts  shown  in  tne  diagram  are  simple  barracks,  of  which  the  upper 
story  is  fitted  forguns.  covered  with  earth  towards  the  country,  according 
to  the  section  in  Plate  II.  fig.  16.  In  front  of  them,  at  the  foot  of  the  slope 
of  earth  which  forms  their  rampart,  are  one  or  more  counterscarps,  connected 
with  countermines.  The  besieger  would  be  compelled  to  direct  successive 
attacks  against  each  counterscarp,  and  against  each  line  of  forts.  He  would 
be  obliged  to  resort  to  mining  before  each  countermined  counterscarp ; 
and,  if  he  succeeded  in  reaching,  and  blowing  in,  the  main  counterscarp, 
he  would  still  have  great  difficulty  in  getting  possession  of  the  works  behind 
it,  the  approaches  to  which  would  be  flanked  by  casemated  caponiers  of  a 
most  formidable  description,  in  the  manner  indicated  in  the  diagram.  When 
the  lines  to  be  defended  are  not  straight,  as  is  most  frequently  the  case,  the 
flanking  caponiers  should  be  placed  at  their  angles  rather  than  in  the 
centre  of  them,  in  order  that  a  duplicate  defence  might  be  ensured  to  every 
part,  not  necessarily  for  simultaneous  employment,  but  that,  if  one  redoubt 
should  be  destroyed,  the  flank  defence  might  be  taken  up  by  the  flanks  on 
each  side  of  it,  and  might  still  remain  perfect.  The  parapets  and  ramparts 
of  these  caponiers  are  somewhat  similar  to  those  of  the  other  works  ;  and 
they  are  provided  with  internal  traverses  to  protect  the  gun-casemates  from 
reverse  fire,  to  form  communications  to  the  front,  and  to  act  as  interior 
defences  against  sudden  attacks. 

The  intervals  between  advanced  forts  would  be  advantageously  occupied 
by  rifle  pits,  or  earthen  batteries,  to  be  thrown  up  or  employed  as  required ; 
those  between  forts  composing  a  main  line  of  defence,  where  such  is  em* 
ployed,  by  continuous  ramparts. 

*  In  the  defence  of  lone  straight  lines,  or  of  other  extended  positions,  the 
relative  advantages  of  detached  works,  and  of  continuous  lines,  have  been 
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much  discussed.  I  cannot  here  enter  into  all  the  aHTtftaeota  on  either  side 
of  tbe  question ;  but  I  would  point  out  that  the  advantages  of  detached 
forts,  and  those  of  continuous  lines,  may  be  most  conveniently  combined 
by  the  method  that  I  have  described.  A  continuous  counterscarp  con- 
structed in  front  of  detached  fortd  of  this  description,  as  shown  in  Plate  IV, 
fig.  Id,  would  be  impassable  to  a  besieger,  unless  after  a  regular  siege.  The 
detached  works  behind  it  would  oblige  the  besieger  to  make  his  approaches 
on  particular  points'  which  could  be  purposely  prepared  for  his  reception. 
Each  would  present,  in  itself,  a  maximum  of  offensive  power  and  defensive 
resistance  at  a  minimum  of  cost.  This  arrangement  would  have  alt  the 
advantage  of  detached  fbrts ;  in  presenting  points  of  security  along  the  line 
occupied,  and  a  means  of  safety  for  the  remainder  of  that  line  after  one 
point  of  it  Was  forced ;  in  being  much  more  economical  than  continuous 
ramparts  with  escarps  and  counterscarps ;  and  in  capability  of  defence  by  a 
small  garrison  t  it  Would  also  possess  the  advantages  of  a  continuous  line- 
in  being  better  prepared  for  the  reception  of,  and  fbr  giving  useful  employ- 
ment to,  increased  forces ;  in  affording  perfect  communication  along  the 
whole  line,  and  in  being  secure  at  all  points  from  any  sudden  irruption  of 
the  enemy  under  cover  of  darkness,  for  the  purpose  of  passing  the  line,  or 
for  the  attack  of  any  intermediate  works  of  a  temporary  character  thrown 
up  between  the  permanent  forts. 

Under  a  fifth  heading,  I  have  stated  that  the  flanking  defences  must  not 
be  exposed  to  destruction  by  distant  artillery  placed  on  the  prolongations  of 
the  ditches.  I  may  add,  that  they  should  not  be  open  to  enfilade,  Or  to 
interference  in  any  way,  from  the  enemy's  fire. 

t  have  already  said  A  few  words  in  reference  to  this  subject,  as  applied  to 
some  existing  Works  and  systems.  In  the  bastion  System,  as  we  have  seen, 
either  the  flanks  are  liable  to  be  fired  at  on  the  prolongations  of  the  ditches 
when  they  are  unprotected  by  the  tenaille,  or  else  they  are  masked  by  the 
tenaille,  and  prevented  from  defending  the  ditch  by  casetnated  fire.  The 
parapets  of  the  flanks  are  ruined  by  the  enemy's  artillery  before  they  are 
required  fbr  Use ;  and  the  tenaille  itself  is  liable  to  be  ruined  in  the  same 
manner  as  the  flank. 

In  the  German  fortresses,  also,  you  will  remember,  that  the  caponiers, 
on  which  alone  the  main  ditch  depends  for  defence,  though  strongly  and 
expensively  constructed,  are  similarly  exposed  to  injury  in  all  cases  in  which 
the  prolongations  of  the  ditches  can  be  taken  up ;  and  that  the  same  may 
be  said  of  the  flanking  defences  of  the  smaller  Works. 

These  defects  may  be  partly  remedied  by  the  employment  of  flanks  firing 
inwards,  instead  of  those  firing  outwards  towards  the  country.  In  most 
advanced  works,  and  in  all  works  hating  salients  projecting  towards  the 
country,  a  flanking  fire  from  the  counterscarp,  or  from  a  bastionet,  or 
caponier,  at  the  salient  angle,  would  obviate  the  objection.  The  Germans 
have  adopted  this  measurt  in  some  cases,  and  it  has  also  been  adopted  in 
some  of  the  forts  in  course  of  construction  in  this  country,  as  I  shall  pre- 
sently explain.  To  illustrate  further  what  I  mean  by  an  inward,  as  opposed 
to  an  outward,  flank  defence,  1  would  refer  to  a  bastioned  front.  If  this 
were  reversed,  or  turned  inside  out,  as  has  been  done  in  the  case  of  the 
main  counterscarps  at  fig.  15  of  Plate  IV.— if,  in  fact,  the  bastion  form  of 
escarp  were  thus  adopted  for  a'  counterscarp,  then  the  flanks  would  direct 
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their  fire  inwards  in  place  of  outwards ;  and  it  is  probable  that  this  reversal 
of  the  bastion  trace  may  be  found  hereafter  to  be  exceedingly  useful  A 
flanking  fire  of  musketry  and  artillery,  in  the  nature  of  a  reverse  fire,  frosj 
a  hollow  counterscarp,  will  be  a  very  desirable  means  to  adopt,  in  rotate, 
as  a  protection  against  assault;  and  it  is  probable  that  it  will  be  mock 
employed,  as  being  economical,  and  secure  from  interruption  from  tat 
besieger's  weapons. 

Such  a  means  of  flank  defence  cannot  always  be  entirely  depended  upas, 
when  the  chance  of  a  prolonged  siege  has  to  be  provided  against,  because, 
as  the  besieger  approaches  the  place  in  the  course  of  his  operations,  be 
arrives,  at  length,  by  means  of  his  mines  at  the  back  of  the  counterscarp, 
and  blows  it  in  ;  and,  when  this  is  done,  an  independent  flanking  fire,  con- 
nected with  the  body  of  the  place,  is  needed  to  check  his  further  operations. 
To  supply  such  an  independent  fire,  and  to  give  support  between  one  wort 
and  another,  I  propose  to  employ  the  casemated  caponiers,  or  redoubts, 
already  referred  to,  which  should  expose  nothing  but  earth  and  iron  to  the 
besieger's  fire  in  all  cases  in  which  they  would  be  liable  to  be  cannonaded. 
Flanking  works  of  this  description  are  shown  in  plan  and  profile  in  the 
diagrams.  They  could  hardly  be  destroyed,  except  by  the  besieger's  mines, 
after  the  blowing  in  of  the  counterscarp;  and  this  would,  if  property 
opposed,  be  a  tedious  and  difficult  operation.  They  would  afford  muted 
protection  to  each  other  in  an  efficient  manner,  and  they  would  prevent  ill 
approach  up  the  glacis-rampart,  as  it  may  be  termed,  until  their  destruction 
was  effected. 

My  last  heading  refers  to  the  question  of  communications. 

I  have  observed  that  the  use  of  long-range  weapons  will  lead  to  the 
occupation  of  extended  areas,  and  that  detached  forts  in  advanced  posi- 
tions, which  have  been  already  extensively  employed,  by  the  French  as 
well  as  the  Germans,  in  connection  with  recent  fortresses,  and  which  ait 
coming  into  use  also  in  this  country,  have  now  become  still  more  necessary,— 
to  save  expense,  to  delay  the  progress  of  the  besiegers,  and  to  make  smsU 
garrisons  available  against  large  numbers.  But  good  means  of  communi- 
cation are  all-important  to  any  system  of  defence  by  detached  works.  The 
more  these  detached  forts  are  treated  as  isolated  works,  to  be  occupied  sad 
defended  by  a  limited  garrison,  the  weaker  they  become ;  and  the  more  the 
resources  of  the  place  can  be  concentrated  at  the  proper  time,  for  tbe 
support  of  any  advanced  fort  or  forts  forming  the  immediate  object  of 
attack,  the  stronger  is  the  whole  system  of  defence.  The  French  hare 
considered  their  detached  forts  more  in  the  light  of  isolated  forts ;  they 
have  prepared  them  more  with  reference  to  their  separate  defence ;  tad 
they  have  made  them,  if  not  equally  strong,  yet  more  complete  on  all  skies. 
The  Germans,  with  all  their  mistakes  of  construction,  have  looked  upon 
these  works  in  a  different  and  apparently  in  a  more  proper  light.  They 
have  been  more  careful  in  providing  for  their  support  by  the  fire  of  other 
works,  and  in  contriving  that  the  different  works  of  a  position  sbooM 
mutually  contribute  to  the  general  defence ;  and  they  have  attempted  to 
render  their  detached  forts  sufficiently  secure  at  the  gorge,  at  the  san* 
time  that  they  may  be  more  or  less  easily  destroyed  after  capture.  Tbej 
have  also  attended  more  than  the  French,  in  some  cases,  to  the  supply  <* 
underground,  or  other  suitable  communications.    But  much  more  will  h*tt 
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to  be  effected  in  this  way  in  future,  in  order  that  troops  and  stores  may  be 
advanced  or  withdrawn  as  required,  to  and  from  the  different  works,  in 
security,  and  unknown  to  the  enemy. 

The  so-called  covered  way  by  which  systems  of  fortification  have  gene- 
rally been  surrounded,  might  more  properly  be  termed  an  uncovered  way, 
from  its  exposure  to  vertical  and  enfilade  fire.  From  the  latter,  its 
irregular  form  and  numerous  traverses  afford  only  partial  relief;  and  it 
has,  in  feet,  in  consequence  of  its  acknowledged  defects,  been  in  many 
cases  discontinued  altogether. 

To  fulfil  the  intended  functions  of  such  a  work— of  affording  a  musketry 
fire  to  the  front,  of  supplying  a  covered  communication  round  the  outside  of 
the  main  works  on  the  further  side  of  the  ditch,  and  of  providing  the 
besieged  with  a  secure  retreat  from  the  front,  for  sharpshooters,  for  troops 
returning  from  a  sortie,  or  for  detachments  in  advanced  positions,— other 
means  will  now  be  required.  For  musketry  fire,  chains  of  rifle  pits,  in 
suitable  positions,  will  be  found  in  most  cases  more  suitable  than  a  con- 
tinuous parapet.  For  the  other  purposes  referred  to,  a  really  covered  way 
might  be  employed,  consisting  simply  of  an  arched  gallery  in  masonry, 
covered  with  earth  towards  the  front,  and  open  towards  the  rear.  It  might 
be  used  according  to  circumstances,  with  parapets,  or  rifle  pits,  above  it,  or 
in  front  of  it,  or  behind  it.  It  would  be  useful,  not  only  for  purposes  of 
communication  round  the  exterior  of  any  particular  works,  but  also  as  a 
sort  of  connecting  counterscarp  and  covered  communication  between 
detached  works.  Its  dimensions  would  of  course  be  regulated  by  circum- 
stances, and  it  might  vary  from  10  to  30  feet  in  height  The  besieger 
could  not  destroy  it ;  he  could  not  pass  it ;  and  he  might  be  harassed  by 
riflemen,  possessed  of  a  secure  retreat  to  it,  in  a  manner  that  would  be 
most  advantageous  to  the  defence.  It  would  afford  a  good  point  of  com- 
mencement for  any  counterraines  to  be  employed  for  delaying  the  progress 
of  the  besieger  toward  the  advanced  works  in  its  rear,  and,  when  con- 
nected witfc  such  countermines,  it  could  only  be  approached  by  the  besieger 
by  the  slow  process  of  mining,  commenced  at  a  greater  or  less  distance  in 
front  of  it,  according  to  the  extent  or  the  reputed  disposition  of  the  coun- 
termines. Such  a  work  would,  in  fact,  become  the  front  counterscarp 
shown  in  fig.  15,  Plates  II.  IV. 

Any  attempt  at  a  coup-de-main  upon  works  such  as  I  have  been 
describing,  would  be  utterly*  hopeless  if  the  defenders  were  at  their  posts. 
It  will  be  readily  seen,  by  referring  to  one  of  the  detached  forts  behind  the 
main  counterscarp  at  PI.  IV.  fig.  15,  and  comparing  it  with  the  profile  in 
fig.  15  of  PL  II.,  that  if  the  besiegers  did  succeed  in  descending  the  main 
counterscarp,  and  getting  into  what  may  be  called  the  ditch,  they  would 
then  be  exposed,  to  the  full  fire  of  the  ramparts  in  their  front,  to  that  of 
the  flanks  of  the  counterscarp  in  their  rear,  and  to  that  of  the  casemated 
flanking  works  on  both  sides  of  them.  Situated  between  these  fires  they 
would  be  equally  unable,  to  ascend  the  sloping  rampart,  to  penetrate  into 
the  counterscarp  wall,  or  to  make  their  retreat ;  and  they  would  be  help- 
lessly shot  down,  or  forced  to  surrender.  They  would  also  be  unable  to 
advance,  except  by  mining,  after  having  blown  in  a  portion  of  the  counter- 
scarp, until  they  had  got  possession  of  the  flanks  of  that  work,  and  had 
silenced  the  fire  of  the  casemated  flanks  on  both  sides  of  them,  and  that  of 
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the  faces  in  front  of  them.  If  they  succeeded  in  descending  the  interior 
counterscarp,  and  in  afterwards  mounting  to  the  top  of  the  rampart,  they 
would  then  be  under  the  fire  of  the  flanking  works  of  the  forts  on  either 
side  of  them,  and  also  of  the  keep  of  the  work  itself,  and  they  woaM 
arrive  at  another  high  wall,  down  which  they  would  have  nest  to  oescesd, 
without  any  prospect  of  shelter  at  the  bottom  of  it ;  or,  if  they  were  to 
make  their  way  round  to  the  rear,  they  would  there  find  the  rear  coaster- 
scarp  and  the  interior  wall  of  the  keep  opposed  to  them. 

We  have  now  more  than  arrived  at  the  end  of  our  time ;  but  I  would 
say  one  or  two  words  by  way  of  summary  before  we  part*  I  have  pur- 
posely omitted  details  as  lax  as  I  could,  in  order  that  we  might  takes 
comprehensive  view  of  the  question ;  and  I  will  no*  endeavour  to  generalise 
still  further. 

For  more  than  6000  years,  as  we  have  seen,  in  the  history  of  oar  no, 
there  was  no  great  difficulty  about  fortification,  It  was  only  necessary  to 
build  a  wall  of  sufficient  height  and  strength,  and  to  excavate  a  ditch  iu 
front  of  it,  to  keep  the  besiegers'  battering-rams  away  from  it  for  as  losg 
a  time  as  possible,  in  order  to  place  a  garrison  in  a  tolerably  secure  position. 

This  state  of  things  endured  until  gunpowder  came  into  use.  So? 
that  time  there  has  been,  for  the  last  400  years,  a  continual  hide-*nd-*ek 
struggle  between  the  attack  and  the  defence ;  the  engineer  of  the  defeat 
endeavouring  to  bide  his  walls,  and  to  shelter  their  defenders  Iron  the 
artillery  of  the  attack ;  the  engineer  of  the  attack  taking  advantage  of 
every  portion  of  ground  less  well  defended  than  the  remainder,  lor  ad- 
vancing his  works,  of  every  opening  or  opportunity  for  destroying  hi* 
enemy's  escarp  wails,  and  of  every  unsheltered  portion  of  the  works  for  the 
operation  of  that  description  of  fire  best  adapted  for  harassing  the  troop 
and  the  artillery  of  the  defence.  Up  to  the  present  time  the  protecting 
wall  has  contrived,  through  all  its  difficulties,  to  keep  Us  face  towards  the 
enemy's  fire,  either  in  the  shape  of  a  revetment,  or  a  detached  wall ;  but 
it  has  always  suffered  more  or  less  in  the  attempt,  notwithstanding  the  in- 
genuity that  has  been  displayed  for  its  concealment  and  protection,  apt1  to 
destruction  has  only  been  a  work  of  hours,  when  once  the  assailant*  hive 
been  able  to  open  their  batteries  against  it,  or  to  approach  it  with  their 
mines. 

A  new  era  in  fortification  is  now  dawning  upon  us ;  and  I  submit  to  yoo> 
that  this  protecting  wall  must  not  be  ashamed  to  turn  its  back  upon  the  im- 
proved weapons  with  which  it  is  liable  in  future  to  be  assailed,  in  order  that 
it  may  become,  at  once  more  formidable  to  its  assailants  and  move  useful  U> 
its  defenders.  By  forming  part  of  a  system  of  bomb-proof  accomwiodsnosi 
and  by  hiding  itself  behind  ramparts  and  glacis,  it  will  be  indestructihl* 
by  artillery ;  and,  being  connected  with  a  systems  of  countermines,  it  *$ 
be  protected  for  a  lengthened  period  from  the  enemy's  mines-  The  k* 
sieger  will  thus  be  prevented,  at  comparatively  moderate  cqsJ,  from  sn** 
cessfully  employing  the  very  powerful  means  of  distant  destruction  fW1 
he  has  acquired ;  be  will  be  effectually  checked  in  his  advance;  and  be  *# 
be  reduced,  in  his  attack,  to  the  slowest  rate  of  progress  that  can  to  top**' 
upon  him. 

The  operations  before  Sebtstopol,  which  are  still  so  vividly  before  o*J 
*unds,  have  been  sent  to  us  as  a  fort  of  first  lesson  of  what  we  «**«> 
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expect  from  the  use  of  superior  weapons.  The  Russian  riflemen  were 
there  most  effective,  and  prevented  the  allied  troops  from  showing  them- 
selves out  of  their  trenches  at  the  later  periods  of  the  attack.  Ar- 
tillery was  employed  from  great  distances,  and,  though  not  with  anything 
like  the  accuracy  that  may  in  future  he  expected  from  it,  yet  with  very 
destructive  effects.  The  daily  losses  on  both  sides  were  enormous.  In 
consequence  of  the  difficulties  of  the  soil,  and  the  position  and  resources  of 
the  enemy,  the  English  trenches  never  advanced  to  within  200  yards  pf  the 
Russian  works ;  and  British  troops  never  succeeded  in  an  asaault  upon  those 
works,  in  spite  of  their  very  inferior  construction.  The  French  experienced 
by  far  the  greater  part  of  their  losses,  and  all  their  difficulties,  in  the  course 
of  their  gradual  advance.  The  Russians  opposed  that  gradual  advance,  by 
holding  with  great  obstinacy  all  the  ground  that  they  could  possibly  retain 
in  front  of  weir  naturally  strong,  though  weakly  fortified,  position9wby 
seizing  all  the  advantageous  sites  of  that  position,— by  employing  all  the  men 
they  could  muster,  and  all  the  resources  they  could  collect,  to  check  the 
formation  of  the  besieger  s  trenches.  They  suffered  so  very  severely  them- 
selves, because  they  had  not  the  advantage  of  a  properly  prenared  enceinte, 
with  bomb-proof  cover,  or  well-constructed  advanced  works,  with  good 
shelter.  Their  troops  were  thus  exposed  to  fearful  destruction  from  the 
allied  fire,  and  were  unable  to  be  maintained  in  sufficient  numbers  at  points 
where  they  were  most  required.  They  finally  lost  the  key  of  their  position, 
because  it  had  not  been  made  secure  against  a  coup-de-main,  and  because 
it  had  not  been  furnished  with  the  amount  of  bomb-proof  cover  that  was 
requisite  to  enable  them  to  retain  a  sufficient  garrison  in  it  under  the  heat 
iof  the  allied  fire. 

They  also  harassed  the  allies  by  means  of  sorties,  and  compelled  them 
to  be  perpetually  prepared  to  meet  those  sorties  with  troops  that  had 
almost  more  of  labour  and  watching  to  undergo  than  nature  could  endure. 

It  has  often  been  urged,  that  these  proceedings  cannot  be  taken  as  a  guide 
to  the  ordinary  operations  of  attack  and  defence,  because  the  Russians 
possessed  more  extensive  means,  in  men,  munitions,  and  materials,  than 
would  be  at  the  disposal  of  the  commander  of  a  regular  fortress  ;  and  because 
they  had  the  unusual  advantage  of  free  communication  with  the  exterior. 
It  is  quite  true  that  they  were  thus  enabled  to  withdraw  their  worn  out 
troops,  and  their  sick  and  wounded,  and  to  supply  fresh  ones  in  their 
places,  as  well  as  to  procure  supplies  of  stores  and  munitions ;  and  that 
they  obtained  most  important  advantages  in  these  respects.  But  even  these 
facilities  did  not  compensate  to  them  for  the  imperfect  condition  of  the 
works  on  which  they  had  principally  to  base  their  operations.  Their  re- 
inforcements of  men  were  only  brought,  after  great  fatigue,  after  terrible 
privations,  and  after  lorn;  marches,  over  desolate  regions,  for  the  most  part 
to  be  miserably  sacrificed  to  a  want  of  proper  accommodation.  Such  stores 
and  munitions  as  they  could  thus  add  to  their  stock  could  not  be  employed 
by  any  means  to  the  best  advantage ;  and  it  is  certain  that,  if  they  had 
been  provided  with  suitable  permanent  works,  they  would,  with  far  less 
advantage  of  communication  with  the  exterior,  have  been  able  to  prevent  the 
allied  forces  from  obtaining  possession  of  the  key  of  their  position  for  a 
much  longer  period. 

From  this  point  of  view,  I  look  upon  those  operations  as  affording  lessons 
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of  a  most  important  character.  They  seem,  in  fact,  to  be  a  link,  connecting 
the  operations  of  the  past  with  those  of  the  future.  They  mark  the  com- 
mencement of  a  new  transition  style,  so  to  speak,  in  defence.  They  indi- 
cate to  us,  once  more,  the  disadvantages  of  former  systems  of  fortification, 
in  which  small  garrisons  have  been  confined  in  limited  areas  with  inferior 
means  of  shelter,  and  wretched  opportunities,  to  what  they  might  hare  hid, 
for  obstinate  defence.  They  add  force  to  the  old  French  proverb,  petite 
place,  mauvaise  place.  They  point  to  the  advantages  that  may  be 
acquired  from  the  use  of  new  weapons  in  enlarged  systems  of  fortification, 
and  to  the  impossibility,  under  ordinary  circumstances,  of  successful  defen- 
sive operations  in  future,  unless  such  enlarged  systems  of  fortification  be 
adopted. 

I  shall  not  attempt  now  to  apply  the  principles  which  I  have  advocated 
to  the  immediate  question  of  our  own  defensive  works ;  but  I  may  observe, 
that  there  are  two  very  important  points,  amongst  many  others,  which 
ought  to  receive  attention,  in  order  that  economy  and  efficiency  may  be 
duly  combined  in  their  construction.  In  the  first  place,  not  only  the  run- 
parts,  but  also  the  barracks,  and  other  buildings  of  an  extensive  oatnie 
which  may  be  required  in  future  for  military  purposes  in  this  country, 
should  be  constructed  with  reference  to  a  well-considered  general  system  of 
defence,  though  it  may  often  not  be  possible,  of  course,  to  make  tbem 
directly  to  contribute  to  that  system  of  defence. 

In  the  second  place,  advantages  of  position  become  the  more  important) 
now  that  musketry  fire  is  effective  for  upwards  of  half  a  mile,  and  now 
that  artillery  have  acquired  the  power  of  ranging  for  five  miles,  and  of 
striking  a  target  6  feet  square  at  a  distance  of  two  miles.  There  are  cases, 
however,  not  (infrequently,  in  which  the  occupation  of  disadvantageous 
sites  is  unavoidable  ;  and  it  becomes  then  necessary  to  apply  with  the  greater 
circumspection  the  best  remedies  that  the  site  affords. 

I  may  also  point  out  very  briefly  the  leading  principles  on  which  fortifi- 
cations are  being  designed  for  the  defence  of  this  country.  Besides 
the  works,  intended  to  protect  our  dockyards  and  arsenals  from  an 
attack  by  sea,  which  are  to  consist  principally  of  sea  forts  and  land  batte- 
ries, with  the  occasional  assistance  of  floating  batteries  and  booms,  it  is 
proposed  to  surround  these  vital  points  by  detached  forts,  such  as  are  shown 
in  PI.  IV.  fig.  14,  to  secure  them  against  bombardment,  up  to  a  distance 
of  8,000  yards,  wherever,  not  being  screened  by  rising  ground,  they  are 
exposed  at  that  distance  to  such  a  mode  of  attack. 

The  detached  forts  are  to  be  placed  at  central  distances  of  a  mile,  or  less, 
from  each  other,  according  to  the  nature  of  the  ground  to  be  occupied, 
with  reference  mainly  to  the  commands  of  the  sites  which  it  presents  fr 
these  forts,  and  to  their  capabilities  in  sweeping  with  their  fire  the  spaces 
between  them.  Their  faces,  not  supplied  with  casemates  in  the  first 
instance,  will,  of  corf se,  be  so  laid  out  as  to  give  the  best  direction  to  the 
guns  on  the  ramparts.  Their  flanks  are  to  be  provided  with  gun  case- 
mates, and  are  to  be  employed,  not  for  defending  the  ditches,  (excepting 
when  they  may  be  available  for  raking  any  connecting  lines  between  the 
forts  which  may  hereafter  be  constructed),  but  for  affording  a  cross  fi* 
upon  the  intermediate  spaces,  and  for  purposes  of  mutual  defence  and  sup* 
port  between  one  fort  and  another.     Their  ditches  are  to  be  defended 
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by  caponiers,  one  (K,  in  the  figure)  at  the  salient  angle,  firing  right  and 
left  along  those  in  front,  and  two  (L,  L,  in  the  figure)  at  the  extremities 
of  the  faces,  firing  inwards  along  those  of  the  flanks.  These  latter, 
forming  wings,  as  it  were,  to  the  works,  are  new  in  principle,  and  have  the 
merit  of  being  secure  from  the  enemy's  missiles,  by  firing  towards  the 
interior  of  the  position.  A  keep  is  constructed  in  the  rear  of  each  work, 
to  enable  it  to  be  held  in  security  by  a  small  number  of  men,  and  to  be 
safe  in  the  event  of  the  exterior  work  being  itself  penetrated  by  the  enemy 
by  a  coup-de-main.  The  circular  keep  C,  shown  on  the  right  of  the 
figure,  is  flanked  by  small  masonry  caponiers  constructed  round  its  cir- 
cumference, and  is  not  in  the  most  favourable  form  in  one  respect,— -that 
a  great  number  of  flanks  (as  many  as  sixteen)  require  to  be  manned 
for  its  complete  defence,  with  a  very  limited  range  for  the  weapons 
employed  in  them. 

Looking  to  the  (specimen)  profile  of  those  works  in  figure  16,  PI.  II.,  it 
will  be  observed,  that  bomb-proof  buildings  are  to  be  constructed  under  the 
ramparts  of  the  keeps,  as  well  as  under  the  main  ramparts,  and  that  the 
ditches  in  front  of  both  are  revetted  in  masonry,  the  escarps  in  each  case 
being  kept  low,  that  they  may  be  shielded  from  the  effects  of  distant  fire, 
and  the  escarp  of  the  main  ditch  being  surmounted  by  a  parapet,  to  protect 
the  chemin-des-ronde*,  from  which  a  musketry  fire  may  be  directed  upon 
the  covered  way  in  front.  This  small  parapet  affords  additional  height  to 
the  escarp  as  long  as  it  is  intact,  but  is  liable  to  be  destroyed  from  a 
distance  by  the  guns  of  the  enemy ;  and  the  besiegers,  arriving  at  this 
point,  would  find  shelter  on  the  chemin-des-rondes  from  the  direct  fire  of 
the  work  itself,  and  could  only  be  annoyed,  either  by  missiles  projected 
over  its  ramparts,  or  by  the  fire  of  neighbouring  works.  The  keep  is 
defended  in  the  rear  by  a  wall  considerably  lower  than  the  rampart  in  its 
front,  and  connected,  like  that  rampart,  with  bomb-proof  buildings. 

Rifled  artillery  is  not  yet  old  enough  to  have  produced  a  perceptible 
influence  upon  actual  constructions  in  fortification  in  any  country  ;  but  we 
are  fortunate  in  this  country  in  one  respect,-— that  we  are  aware  of  these 
important  improvements  in  musketry  and  artillery,  whilst  a  large  propor- 
tion of  the  works  necessary  for  our  defence  are  still  unconstructed.  British 
weapons  are  at  the  present  time  superior  to  those  of  any  other  nation,  and 
I  trust  that  British  fortifications  will  prove  to  be  equally  pre-eminent  in 
adaptation  to  the  particular  objects  for  which  they  are  required.  If  I 
should  be  the  means  of  contributing  in  any  degree,  however  small,  towards 
such  a  result,  by  exciting  additional  attention  to,  or  by  inducing  discussion 
on,  the  subject,  then  I  shall  not  regret  having  given  you  the  trouble  of 
listening  to  so  much  that  possesses  more,  I  fear,  of  technical,  than  of 
popular,  interest. 

N.B.  The  accompanying  plates,  referred  to  in  the  above  lecture,  are 
intended  to  form,  of  themselves,  a  brief  sketch  of  the  history  of  fortifica- 
tion, and  to  illustrate,  as  far  as  the  space  permits,  the  different  ideas  that 
have  been  put  forward  in  that  branch  of  science  from  time  to  time. 
The  plans  and  profiles  have  all  been  reduced,  respectively,  to  the  same 
scale ;  and  have  thus  been  made  to  afford,  at  a  glance,  a  means  of  com- 
parison, with  regard  to  their  relative  dimensions. 

VOL.  IV.  2  D 
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Wednesday,  May  80th,  1860. 
Captain  £.  G.  FISHBOURNE,  R.N.,  C.B^  in  tbe  Chair. 


AN  IMPROVED  SYSTEM  OF  SHIPBUILDING,  AND  ITS 
GENERAL  ADVANTAGES  IN  POINT  OF  STRENGTH, 
CAPACITY,  AND  SPEED. 

By  Gsorob  R.  Tovell. 

Stimulated  by  the  recent  statements  peroHdy  pat  fbTth  by  the  «• 
Society  of  Naval  Architecture, and  at  Hie  request  tff  several  meaibcw« 
the  Royal  United  Service  Institution,  I  am  led  to  embrace  the  oppertt^f* 
now  so  kindly  afforded  me,  to  contribute  my  mite  ef  practical  experience  t& 
the  accumulating  fond  of  information,  which  wnl  doribtless  he  frond  «jk 
to  effect  the  object  which  at  this  time  is  more  particularly  engafgg"8 
attention  of  all  maritime  nations ;  viz.,  the  perfecting,  so  ftcr  as  *l**y 
ingenuity  can  perfect,  that  which  is  a  staple  of  our  t>wu  uoantry^-***^ 
and  her  equipments.  ^^ 

But,  Mr.  <3haunnan,  before  ventarmg  to 
practical  knowledge  of  the  subject f  which  I  trust  I  know  howto  apprsoWt 
blended,  as  it  is,  with  intelligence  tJf  the  highest  order,  I  do  mostTtfp*** 
fully  ask  from  you,  Sir,  and  from  this  assembly  of  gemSemeu,  all  tke  ia- 
dulgence  yon  can  award  to  an  old  man,  who  for  the  first  time  in  his  m 
ventures  to  speak  before  a  public  assembly.  ^_ 

As  I  am  a  perfect  stranger  to  most  of  the  gentlemen  composing  «* 
meeting,  whom,  with  yourself,  I  have  now  the  honour  of  addressing,  ** 
you,  sir,  be  pleased  to  permit  me,  "for  general  information,  to  state  *btt  1 
have  been  intimately  connected  with  ships,  and  what  relates  to  them,  fe  * 
least  forty  years,  during  which  thue  I  have  had  an  opportunity  of  gsnoflf 
some  little  experience,  as  a  shipmaster,  shipowner,  and  ship-4nsurer  t* 
underwriter.  Possessing,  naturally,  I  suppose,  a  disposition  to  try  «f" 
improve  the  form  df  ships,  I  have  been  led  to  alter  inaWiaAjmanyrf^ 
old  baUd,  and  to  design  soae  new  ones,  long  before  1  thought  of  redact 
my  practice  to  the  system  which  I  am  about  to  bring  to  your  notice. 

I  have  been  a  close  observer  of  the  qualities  of  different  ships  in  as** 
way,  when  under  sail,  and  at  anchor,  which  no  doubt  has  enabled  *"*  *j 
effect  some  advantages  in  designing,  rigging,  and  Bailing  my  t»wn  ships,  t*> 
which  has  led  me  often  to  disregard  adverse  opinions.  . 

I  am  led,  sir,  to  make  these  preliminary  remarks,  from  reading  ***»*[ 
rather  a  sweeping  character,  made  by  one  of  the  speakers  at  the  racfl* 
meeting  of  naval  architects,  as  to  the  very  tittte  good,  in  Ins  esto**^ 
that  had  arisen  from  patented  improvements  in  shipbuilding,  »s*iptf%J* 
the  cause  the  ignorance  of  most  of  the  patentees;  now  it  is  not  i 
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that,  with  equal  applicability,  this  might  be  said  of  some  of  the  objectors* 
But  whilst  1  do  hope  to  be  free,  af  not  from  the  full  force,  yet  in  some 
measure  from  this  censure  on  patentees,  I  wish  it  to  be  clearly  under- 
stood that  I  make  no  pretensions  to  the  purely  scientific  attainments  which 
most  likely  fell  to  the  lot  of  that  speaker;  yet  I  do  not  believe  I  should  be, 
in  the  formation  of  ships,  much  a  gainer  by  exchanging  my  practical  know- 
ledge, small  though  it  may  be,  for  his  scientific  attainments,  for  it  must  be 
admitted  that  abundant  opportunity  has  been  afforded  to  scientific  gentle-% 
men  to  produce  ships,  yet  very  many  of  their  productions  are  now  found  not 
to  answer  the  purposes  for  which  they  were  designed. 

Simply  aided  by  a  little  practical  knowledge  of  what  the  sea  likes,  if  I 
may  be  allowed  the  expression,  and  an  average  share  of  common  sense,  I 
liave  ventured  to  place  ships,  of  the  form  I  am  now  about  to  advocate,  upon 
her  bosom. 

And  now  to  my  task.  First,  then,  what  I  have  aimed  at  is  simply  this: 
to  get  a  strong,  well-conditioned,  seaworthy  ship,  possessing  capacity 
enough  for  cargo  to  remunerate  her  owners,  and  speed  sufficient  success- 
fully, to  compete  with  the  navies  of  other  nations;  and  I  may  also  add,  to 
escape  an  enemy*  even  should  that  be  a  deadly  lee-shore. 

Knowing  well,  Sir,  that  speed  without  capacity  could  not  be  generally 
useful,  and  that  these  combined,  without  strength,  were  worse  than  useless, 
I  set  myself  to  devise  a  form  in  which  all  three  should  be  found  in  the 
largest  degree  compatible  with  the  other  essential  qualities  of  a  well- 
conditioned  ship. 

After  no  inconsiderable  thought  given  to  the  matter,  I  was  led  to  the 
adoption  of  the  circle  (or  rather  segments  of  it),  seeing  that  it  possessed 
two  of  the  three  things  I  was  seeking  for,  vis*,  strength  and  capacity. 

My  next  business  was  to  determine  how  they  could  be  brought  into  the 
general  construction,  so  as  to  secure  speed  with  free  or  adverse  winds, 
good  steering,  and  other  qualities. 

To  help  me  in  my  decision  in  this,  I  sought  for  that  in  nature  which 
would  guide  me,  as  so  to  arrange  circular  frames  as  to  get  speed  with  space. 
To  this  end  I  examined  fish,  and  was  led  to  say  to  myself,  "  they  can  pass 
swiftly  through  the  water,  but  they  have  not  capacity  sufficient  for  my 
purpose— no  room  abaft ;  nor  could  vessels  of  their  form  cany  sail." 

I  then  turned  my  attention  to  the  water-fowl,  and  in  them  discerned 
capacity  and  power,  but  no  speed  like  the  fish,  which  was  what  I  wished,  if 
possible,  to  attain. 

Now  from  my  youth  up  I  have  believed,  that  the  Great  Designer 
was- the  only  unerring  architect;  and  was  on  that  account  unwilling  to  seek 
instruction  in  any  other  school— so  I  at  last  determined  to  avail  myself 
of  the  salmon's  head  and  shoulders  for  the  fore-body,  and  the  after-body 
of  the  swan  for  that  of  my  intended  ship,  believing  that,  by  their 
judicious  combination,  I  should  get  capacity,  power,  and  speed,  with  wind 
free ;  at  once  foreseeing  that,  with  such  a  form,  weathering  and  excellent 
steering  qualities  were  placed  within  my  reach,  by  the  adjustment  of  dead- 
wood  and  keel.  Here  I  cannot  refrain  from  availing  myself  of  a  very  trite 
observation  of  Mr.  Scott  Russell's,  "that  a  good  ship  should  have  the  easiest 
form  to  go  a-bead,  and  the  most  difficult  to  get  .to  leeward."  I  hope  I 
shall  be  enabled  to  convince  this  meeting  that  I  have  succeeded  in  obtain* 

2d2 
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ing  these  desirable  qualities,  in  no  small  degree,  by  a  process  as  simple  as  k 
is  truthful,  and  which  I  now  proceed  to  explain. 

The  length  of  the  deck,  depth  of  hold,  length  of  keel,  being1  decided  on 
(having  regard  to  the  particular  service  the  vessel  is  intended  for),  the  line 
A,  B  (fig.  1)  is  to  be  drawn  to  a  given  scale;  this  represents  the  deck  line 
Having  added  to  the  depth  of  the  hold  the  thickness  of  the  floor  timbers, 
inside  plankings,  and  keel,  at  this  distance  from  and  parallel  to  the  line 
A,  B,  draw  the  line  C,  D,  to  represent  the  lower  line  of  the  keel,  upon 
which  set  off  the  length  of  the  keel,  making  allowance  for  the  intended  rake 
of  the  stem  and  stern-post.     Then  draw  the  lines  H,  £,  forward,  and  F,  G, 
aft;  these  represent  the  outlines  of  the  stem  and  stern-post.     On  these 
lines  mark  the  points  H,  I,  for  the  fore  and  after  ends  of  the  load  water- 
line,  and  at  the  place  of  greatest  breadth  (which  may  be  at  any  distance 
from  the  stem)  mark  a  point  K,  showing  the  upper  part  of  the  keel;  then 
with  the  proper  radius  draw  an  arc,  cutting  the  three  points  H,  K,  I.     Him 
is  to  form  the  top  of  a  solid  frame-work  connecting  the  stem  and  stern-post 
by  curved  dead  wood,  upon  which  the  frames  forming  the  hull  or  body  of 
the  ship  are  to  be  placed.     From  the  point  H,  a  line  is  now  to  be  drawn  to 
a  point  L;  by  this  line  the  curves  of  the  timbers  at  different  points  are 
regulated.     The  particular  angle  or  curve  to  which  this  line  is  drawn  » 
entirely  arbitrary,  and  dependent  on  the  judgment  of  the  designer  of  the 
intended  vessel's  form,  and  the  particular  service  she  is  required  for,  as  we 
shall  show  after  describing  its  use.     if  it  be  required  to  know  the  form  of 
the  timber  or  frame  of  the  ship  at  the  point  K,  draw  a  perpendicular  not 
from  thence  to  the  line  H,  L;  with  the  radius  M,  K,  draw  the  arc  N,  K,0, 
carrying  it  up  to  the  deck  line,  which  will  be  the  outside  form  of  the  timber 
or  frame  of  the  ship  at  the  point  K ;  and  this  operation  is  to  be  repeated  to 
determine  the  form  of  every  rib  throughout  the  vessel's  length,  in  all  cases 
taking  the  radii  from  the  line  H,  L,  to  the  curve  formed  from  the  points  of 
the  load  water-line  H,  I.     It  will  be  observed,  that  in  proportion  as  the  line 
H,  L,  rises  above  or  falls  below  the  deck  line  at  any  part  of  the  hull  the 
circles  are  of  greater  or  less  diameter,  and  consequently  the  after  part  is 
broad  as  compared  with  the  fore  body,  where  the  line  H,  L,  dips  consider- 
ably below  the  deck  line.     For  this  part  of  the  hull,  where  the  bow  draws 
in  and  becomes  fine,  the  semi-circles  formed  by  radii  obtained  as  before 
described  are  too  shallow  to  reach  the  sheer  line,  they  must  therefore  be 
carried  up  by  perpendicular  lines  to  the  line  A,  B. 

From  what  has  been  stated  with  regard  to  the  line  H,  L,  and  the  method 
of  regulating  by  it  the  entire  form  of  the  intended  vessel,  it  will  be  evident 
that  it  is  only  necessary  to  vary  the  inclination  or  curve  of  this  line  to 
obtain  vessels  of  any  form  or  capacity  that  may  be  required*  Thus,  if  it 
is  desired  that  the  ship  should  be  fuller  at  the  bows,  the  line  H,  L,  most 
be  carried  upward,  as  shown  by  the  dotted  line  a,  b;  if,  on  the  contrary,  a 
fiuer  bow  is  wanted,  the  line  H,  L,  is  to  be  carried  lower,  as  at  c,  d;  die 
after  part  of  the  body  or  hull  being  made  finer  or  fuller,  as  desired,  by 
varying  the  line  H,  L,  in  the  manner  just  described,  still  retaining  the 
form  of  hull  peculiar  to  this  invention.  Fig.  2  represents  the  hatf-breadtk 
or  deck  plan  of  a  vessel,  where  the  breadth  and  depth  of  die  vessel  are 
alike,  the  semi-circles  in  fig.  1  giving  the  outline  of  the  one-half  of  the 
deck  of  the  intended  vessel.     Fig.  3  is  the  "sheer  plan"  or  longitudinal 
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section  of  a  vessel  drawn  to  the  same  scale  as  fig.  2.  P  is  the  keel  upon 
which  the  carved  timbers  Q,  Q,  Q,  are  built,  forming  the  arc  H,  K,  I, 
(fig.  1.)  The  stem  and  stern-post  e,  f,  being  secured  to  the  timbers 
Q,  Q,  Q,  the  frames  R,  R,  of  the  hull  are  then  set  up ;  between  each 
frame  a  solid  chock  S,  S,  is  fitted,  connecting  or  supporting  each  and  all 
the  frames  from  stem  to  stern.  Over  these  frames,  thus  firmly  chocked, 
the  kelson  T  is  wrought,  terminating  with  a  strong  wood  knee  U,  U,  fore 
and  aft.  The  whole  of  these  timbers  are  firmly  secured  together  by  bolts 
V,  V,  passing  through  them,  and  secured  to  the  under  side  of  the  keel, 
uniting  also  the  stem  and  stern-post,  and  rendering  the  frame-work  and 
lower  part  of  the  ship  one  solid  mass  of  timber.  The  tendency  which  a 
ship  of  the  ordinary  construction  has  for  "hogging"  or  arching  in  the 
centre  shows  itself  from  the  moment  of  launching,  and  this  is  increased  to 
a  very  injurious  extent  when  the  vessel  is  pitching  in  a  troubled  sea :  the 
wave  as  it  rolls  under  the  vessel  lifting  it  in  the  centre,  while  the  ends  are 
comparatively  without  support ;  this  has  the  effect  of  straining  and  loosen- 
ing every  part  of  the  ship's  framing.  Now,  the  inverted  arch  form  given 
to  the  dead-wood  of  the  vessels  herein  described,  and  the  manner  in  which 
the  entire  frame-work  and  keel  are  bound  together,  will  obviate  this  evil, 
or  at  least  tend  to  very  considerably  mitigate  it.  A  short  stem,  gf  is  fitted 
upon  the  main  stem,  to  which  is  secured  the  fore  knee  U ;  it  also  receives 
the  fore  end  of  the  top  planking,  and  gives  additional  strength  to  the  fore 
body  beyond  the  stem  g,  which  is  further  secured  to  the  main  stem  by  a 
knee  h;  or  the  fore-part  timber  may  be  carried  to  form  the  head,  or  give 
any  ornamental  finish  that  may  be  desired.  Additional  strength  and  se- 
curity are  also  given  to  the  stern  of  the  ship  by  filling  in  the  hull  inside 
the  stern-post  with  a  water-tight  bulk-head  t,  of  solid  timber ;  beyond  the 
stern-post  the  timbers  and  deck  may  be  carried  out  to  any  extent  desired 
to  form  an  overhanging  stern,  as  partly  shown  at  g.  Now,  should  this 
portion  of  the  ship  be  carried  away  by  collision  or  the  force  of  the  waves, 
the  strong  partition  t  will  preserve  the  vessel  from  further  damage  by  the 
ingress  of  water.  To  add  to  the  strength  of  the  upper  part  of  the  hull,  on 
the  inner  side  of  the  frames,  and  level  with  the  deck,  we  attach  strong 
double  waterways  p,p>  of  oak  (fig.  2);  these  are  carried  round  the  vessel, 
and  firmly  bolted  to  the  ribs  and  beams,  and  to  these  the  bulwarks  are 
secured,  so  that  on  the  ship  being  struck  the  additional  resistance  of  the 
double  waterways  are  offered  to  the  opposing  force;  and,  the  bulwark 
staunchions  being  within  the  outer  frames,  and  through  the  oak  waterways 
p,  p9  are  not  so  liable  to  be  carried  away,  as  the  bulwark  is  kept  clear  of 
the  sea  when  the  ship  is  under  canvass.  We  give  to  the  keel  the  form  of 
a  double  arc,  as  shown  at  fig.  4,  tapering  it  off  at  either  end  where  the 
reduced  weight  is  advantageous. 

Having  endeavoured,  Sir,  to  show  what  I  have  aimed  at,  and  how  I  have 
gone  to  work  to  obtain  my  object,  it  only  now  remains  for  me  to  explain 
with  what  results ;  and  first  as  to  strength : — 

Reference  to  the  diagram  will  show,  that  by  the  combination  and  position 
of  the  several  portions  of  timber  composing  keel,  stem,  stern-post,  dead- 
wood,  and  the  actual  crossing  of  floors  with  the  curved  kelson,  when 
kneed  up  to  the  stem  at  one  end  of  the  ship,  and  the  water-tight  bulkhead 
and  sternpost  at  the  other,  that  an  immense  amount  of  strength  must  be 
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obtained  before  a  single  plank  is  wrought,  evwy  sue  of  which  (in  pro- 
portion to  its  substance)  adds  to  it,  as  do  also  the  batting  of  the  timbers, 
for,  being  cut  from  a  centre,  like  the  felloes  of  a  wheel,  longer  on  the 
outside  than  on  the  inner  part,  yon  have  but  to  keep  them  to  their  pc 
and  they  will  bear  any  reasonable  amount  of  pressure ;  instance  the 
of  large  timber-gins  (which  are  not  half  the  substance  of  half  m 
frame  of  a  ship),  jolting  over  uneven  surfaces,  sustaining  sudden*  shocks 
with  heavy  loads,  which  their  form  alone  enables  them  to  bear.  TV 
planking  also  round  the  whole  body,  tike  an  extra  ring  of  bricks  or  stone 
to  an  arch,  is  adding  to  this  strength,  so  that  when  all  is  properly  wrought, 
fastened,  and  caulked,  it  is  next  to  impossible  to  force  the  bottom  or  ssdei 
of  ships  so  built  out  of  their  position.  Then  we  gam  another  very  importaat 
advantage  by  breaking  the  line  of  separation  at  the  heads  and  heels  of  At 
frame  timbers,  which,  if  H  be  correct  to  argue  that  nothing  is  strungci 
than  it  is  in  its  weakest  part,  ships  of  the  usual  build,  so  far  as  this  sepa- 
ration affects  them,  can  only  be  said  to  be  half  as  strong  at  they  appear  t» 
be*  The  shift  of  Umber  to  which  I  am  referring  is  consequent  upon  the 
formation  of  the  bottom  causing  the  heads  and  heels  to  rise  one  above 
another* 

But,  further,  as  a  proof  of  strength,  I  beg  to  state,  that  I  amw  the 
"  Margaret'*  (I  think  it  was  on  the  day  before  launching)  resting,  as  mi 
model  now  does,  on  a  single  support  in  mid-length,  50  feet  of  her  fore-Wr 
being  sustained  by  its  own  strength  alone,  without  the  least  injury.    I  weA 
remember  the  foreman's  reply  to  my  observation,  that  h  was  "rather  a 
severe  test"  "  Oh,  that  won't  hurt  her ;  you  might  hang  another  *  Margaret* 
to  her  bowsprit  and  she  would  bear  it.' '    This,  Sir,  shows  longitadaaal 
strength.     In  support  of  general  strength,  allow  me  to  adduce  the  evidence 
of  Mr.  B.  Beckwith,  a  man  of  integrity,  well  able  to  judge  and  form  a 
correct  opinion :  he  sailed  in  her  for  about  twelve  months,  and  writes  to 
me,  "  It  is  with  pleasure  I  forward  to  you  my  testimony  as  to  the  anarits 
of  the  '  Margaret.'    It  is  my  firm  conviction  that  she  stands  unrivalled  in 
strength,  speed,  and  stability.    When  under  a  pressure  of  canvas  in  a  sea- 
way she  does  not  show  those  symptons  of  weakness  (by  the  creaking  noise) 
that  is  usual  in  most  ships ;  on  the  contrary,  she  is  almost  as  quiet  as  if 
lying  in  a  dock.     During  the  time  I  was  in  her,  I  never  saw  the  West 
movement,  either  abreast  her  mast,  waterways,  or  anywhere  else." 

But  her  strength  fas  if  to  afford  evidence  to  suit  my  pur  poses)  was  sub- 
jected to  another  kind  of  test,  perhaps  the  greatest  that  the  combination  ef 
hull  and  dead-wood  could  be  put  to. 

On  her  second  voyage,  being  bound  to  London,  loaded,  and  in  charge  of 
a  pilot,—- somewhere  above  the  Nore  he  managed  to  get  her  upon  one 
of  the  sands ;  it  was  on  the  first  of  the  flood-tide,  which,  setting  on  to  the 
sand  (the  vessel  drawing  eighteen  inches  more  water  aft  than  forward), 
necessarily  carried  her  head-on.  Instead  of  holding  this  vessel  stern  to  the 
tide,  until  there  was  sufficient  flow  to  swing  and  bring  her  head  at  it,  he  kt 
go  her  bower-anchor  underfoot,  and  veered  away  cable  till  it  was  almost  all 
out ;  he  then  held  on,  and  she  canted  a  little,  and  moved  a  little,  until  she 
was  held  athwart  the  tide  by  her  cable  and  anchor  at  one  end,  and  her  heel 
on  the  ground  at  the  other,  the  whole  force  of  the  strength  of  the  tide 
being  on  her  broadside.     She  was  laid  in  a  proper  place  (after  this  was 
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known)  to  examine  her,  when  it  was  found  that  she  bad  sustained  ho 
further  damage  than  the  anchor  had  occasioned,  by  ripping  off  a  little  of  her 
copper, 

I  adduce,  at  another  instance  of  strength,  the  fact  that,  the  "  laughing 
Waters,"  when  being  towed  from  Antwerp  in  ballast,  being  caught  by  a 
sudden  and  severe  gale  of  wind*  the  steamboat  not  possessing  power  sufficient 
to  prevent  it,  took  the  ground  on  one  of  the,  shifting  banks,  which  dried 
at  low-water.  When  the  flood  made,  the  sand  on  one  side  of  her  began  to 
scour  away  until  (as  the  Captain  told  me)  a  hole  was  formed  nine  feet  deep, 
into  which  she  rolled,  easy  as  a  cask  would  have  rolled  into  it :  had  this  hap- 
pened to  a  ship  of  usual  build,  is  it  too  much  for  me  to  say,  her  floors,  if 
not  her  back,  would  most  likely  have  been  broken  ?  But  this  ship,  when 
docked  in  London,  was  found  none  the  worse  for  this  severe  trial. 

I  will,  Sir,  by  your  permission,  read  the  opinion  (on  this  point)  given  in 
writing  by*  a  shipbuilder  of  an  eminent  firm  in  the  port  of  Hull,  also  that 
of  another  practical  man  well  known  in  London,  and  in  Her  Majesty's 
service. 

February,  1860. 
I  have  been  on  board  the  "  Sisters,"  as  you  requested  |  from  what  I  can  see  of  her 
afloat,  her  form  is  calculated  to  impart  great  strength.    I  think  she  would  scud  before 
the  most  violent  storm ;  but  ftmej  her  stem  being  so  much  under  must  be  against  her 
going  to  windward. 

April  25*,  I860. 
Mr  opinion  as  regards  your  mode  of  building  is,  that  it  is  true  as  the  Q<xpe£-*nothing 
can  iqual  itfbr  strength. 

A  Ship's  Cabfimtbb  in  thb  Sbbvicb. 

This,  I  hope,  will  be  sufficient  to  prove  that  we  have  not  failed  to  secure 
in  vessels  of  this  build,  great  strength. 

Now,  as  to  capacity  with  relation  to  the  materials  used,  very  little,  I  pre- 
sume, need  be  said  on  thb  head ;  afr~* 

The  figure  employed  is  that  which  affords  the  greatest  capacity ;  but  as 
some  persons  have  doubted,  and  others  have  denied  this,  I  adopted  a  simple 
and  convincing  illustration,  by  causing  two  pieces  of  metal  to  be  cut,  of 
like  site  and  shape,  one  pieoe  fashioned  into  a  square,  the  other  into  a 
circular  form,  to  be  measured  one  against  the  other ;  I  need  not  add  with 
what  result.  Yet,  In  one  instance,  such  is  the  effect  of  prejudice,  1  heard 
a  person,  after  such  trial,  declare  there  was  something  wrong  about  it ;  he 
would  not  believe  a  circle  to  be  as  large  as  a  square.  I  suppose  it  must 
have  been  something  of  this  kind  that  gave  birth  to  the  proven), 

He  that's  convinced  against  his  will, 
Is  of  the  same  opinion  still, 

But  to  come  a  little  nearer  to  actual  practice,  Will  these  vessels,  said  to 
be  so  fast,  carry  a  remunerating  cargo?  Now,  Sir,— as  100  cube  feet 
is  computed  to  be  a  ton  register, — NM  is  100  cube  feet;  vessels  of 
like  tonnage,  if  filled  with  anything  that  would  run  into  every  part,  must 
be  fbnnd  to  hold  a  like  quantity,  but,  as  this  100  cube  feet  is  in  vessels  of 
divers  form,  if  filled  with  goods  that  will  not  accommodate  themselves  to 
every  form,  it  follows  that  those  of  most  convenient  shape  must  have  the 
advantage ;  hence  the  very  fine  lines  of  the  entrance  and  runs  of  many 
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clipper-built  ships  are  against  them,  and  have  led  to  a  widely-spread  i 
that  but  very  little  space  can  be  had  in  combination  with  grnt 
With  such  conclusion  I  am  at  issue,  being  borne  out  by  facts  patent  to  maj 
who  will  take  the  trouble  to  investigate  them.  Allow  me,  Sir,  to  read  yw 
an  account  of  cargo  shipped  on  board  a  vessel  of  only  491  tons  register,  m 
the  London  Docks,  and  safely  delivered  from  her  at  Hobart  Town,  wiA 
which  cargo  on  board  she  exceeded  16  knots  under  saiL 

London, 

November  6A,  1858, 
Sir, — Inclosed  is  the  tonnage  of  the  "  Laughing  Waters/1  Captain  Lay,  per  Hoboct 
Town,  consisting  of  104  tons  weight,  16  tons  liquids,  857  tons  measurement,  total  977 
tons,  in  addition  to  which  she  had  a  deck  load  of  timber  for  cranes,  Ac. 

(Signed)  Ricbd.  Webb  &  Co*, 

G.  R.  Tovell,  Esq.  82,  Leadenhail  Street. 

Hear  also  the  Captain's  account  of  cargo  and  speed  after  his  first  voyage 
in  another  vessel  (which  is  now  in  the  London  Docks  loading  general  cargo 
for  Mogador).  This  vessel,  "  The  Sisters"  of  Portsmouth,  is  but  128  torn, 
and  only  105  feet  between  the  perpendiculars. 

Mr.  Totbll,  Fw8h  wh^.  London 

'  November  tcA,  1M9L 


Sib, — In  haste  I  now  write  to  inform  you  of  our  safe  arrival,  after  a  very  1 

passage,  but  I  am  happy  to  say  our  ship  is  a  wonderful  sea-boat;  we  have  been  aUeis  i 
with  a  gale  of  wind  and  average  ten  miles  an  hour,  when  other  ships  had  to  "  lay-to*" 

We  were  very  deep  on  our  outward  passage,  having  in  216  tons  of  patent  fuel,  and 
have  brought  home  180  tons  gross  weight,  or  about  127  of  net  fruit,  which  is  coining  oat 
in  excellent  order. 

We  were  out  of  trim  ooming  home,  being  a  foot  too  much  by  the  head  ;  this  "»M*  ber 
require  her  head -sail  so  long  that  we  carried  away  our  jib-boom,  and  were  seve*  days  witk- 
oulone. 

The  ship  has  given  me  every  satisfaction  ;  she  is  a  powerful  vessel  and  a  wonderful  bed. 
weather  one ;  below,  in  a  gale  of  wind  you  can  scarcely  feel  her ;  she  ships  no  heavj 
water,  and  scud*  beautifully,  and  when  in  trim  is  as  handy  as  a  boat;  she  has  little  or  m 
pitching  motion ;  much  as  we  were  by  the  head  we  never  put  our  bowsprit  in,  and  je« 
know  it  stands  very  low. 

I  intend  putting  a  false  keel  on  her,  and  I  believe  she  will  be  the  fattest  boat  afloat,  to 
or  off  the  wind.  We  have  got  as  muoh  as  thirteen  knots  out  of  her,  and  I  am  quite  con* 
fident  she  is  able  to  go  fifteen. 

I  must  tell  you  what  she  did  in  the  Channel ;  we  came  from  Dunnote  to  Beadkey  Head 
in  three  hours  and  forty-five  minutes,  tide  against  us  chief  of  the  way. 

A  fine  vessel  was  boarded  off  Dungenness  two  houn  and  a  half  before  us  ;  we  were 
alongside  her  in  four  and  a  half. 

I  remain,  dear  Sir,  yews  truly, 
Schooner  "  Sisters,"  J.  T.  8ntu 

of  Portsmouth." 

N.B. — This  vessel  is  but  128  tons  register;  105  feet  long  between  perpendiculars. 

The  brokers,  Messrs.  Knell  and  Co.,  Pudding  Lane,  who  did  the  business 
in  London  for  this  vessel,  after  she  had  delivered  four  cargoes,  told  me  she 
put  out  the  most  for  tonnage  of  any  they  had  had  this  season. 

These  things  go  to  prove  that  the  form  is  good  for  stowage ;  and,  what 
is  another  advantage  with  the  merchants  who  have  employed  them,  they 
stand  first  for  charter,  and  sometimes  at  a  little  extra  freight 

J  come  now  to  speak  more  particularly  as  to  speed;  and,  that  I  maj 
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afford  myself  opportunity  to  put  before  you,  Sir,  and  this  assembly,  some 
of  my  notions,  which  may  not  be  found  uninteresting,  allow  me  to  put, 
and  to  answer,  a  question,  vis. :  "  Why  should  these  vessels  go  faster  than 
other  clippers  of  like  dimensions?"  My  reply  is,  That  from  the  form  of 
the  forebody,  from  the  load  water-line  to  the  keel,  every  foot  of  length 
is  making,  and  only  making,  its  due  proportion  of  displacement  for  the  free 
passage  of  the  largest  or  midship-section.  This  I  think  cannot  be  said  of 
any  other  form  of  entrance. 

In  the  second  place,  the  direction  given  to  the  passage  of  the  water 
under  the  forepart  of  the  vessel  is  found  in  practice  actually  to  lift  the 
ship ;  so  that,  instead  of  accumulating  about  the  bows  or  around  her,  and 
forming  an  obstruction,  it  causes  a  decrease  of  the  submerged  area  of  every 
section  from  forward  to  dead-flat. 

In  the  third  place,  I  hold  that,  as  soon  as  the  ship  is  put  in  motion  a-head, 
the  preponderating  weight  of  the  after  body  over  that  of  the  fore,  of 
the  weight  of  cargo  abaft  dead-flat  over  that  before  it,  with  the  addition 
caused  by  the  lifting  of  the  bow,  all  aid  the  onward  progress  of  the  ship. 

In  the  fourth  place  we  have  not  a  foot  of  straight  below  the  load  water- 
line,  which,  in  a  sea-way,  whether  found  in  the  bottom  or  sides  of  a  ship, 
is  necessarily  a  hindrance  to  speed. 

And  lastly,  in  addition  to  the  reasons  stated,  is  the  fact,  that  with  every 
ton  weight  put  into  these  craft  you  gain  an  increase  of  length  and  breadth 
to  carry  it,  still  retaining  an  unaltered  form  for  rapid  passage  through  the 
water,  so  that,  if  canvas  could  be  increased  with  cargo,  these  ships  would 
always  go  faster  loaded  than  they  could  when  in  ballast  trim,  as  we  find 
they  do  now  in  strong  winds. 

Being  convinced  that  to  these  things  we  owe  our  great  speed,  I  give 
them  as  an  answer  to  the  question,  "  Why  should  these  vessels  go  faster 
than  other  clipper  ships  ?" 

On  what  other  principle  are  we  to  account  for  a  vessel  only  100 
feet  long  (indeed  not  that  at  the  water-line),  and  24  feet  beam,  reaching 
fifteen  knots,  and  another,  only  166  feet  long,  with  34  feet  beam,  exceeding 
sixteen  knots  as  deeply-laden  ships,  rather  (as  merchantmen)  under-rigged, 
and  with  no  steam-power  to  help  them  ;  and,  I  pledge  my  word,  Sir,  thai 
on  the  first  day  canvas  was  set  upon  the  "  Margaret,"  wind  blowing  freslf, 
with  rain,  being  timed  by  a-stop-watch  from  beacon  to  buoy,  she  was 
found  to  have  performed  the  distance  at  the  rate  of  fifteen  knots  an  hour 
under  three  sails. 

The  testimonials  of  many  different  persons  go  to  show  a  like  speed. 

On  one  occasion,  after  giving  the  racing  yachts  a  start  of  twenty  minutes, 
with  the  wind  and  tide  strong  in  their  favour,  and  during  the  race  giving 
way,  so  as  not  to  interfere  with  their  sailing,  she  came  in  a-head  of  the 
headmost  Yacht.  I  was  on  board  her.  We  did  not  set  our  topsail  till  off 
Gravesend,  and  had  but  an  ordinary  crew  to  set  canvas,  and  to  get,  not 
to  slip,  from  our  own  anchor,  which  would  not  have  been  the  case  had  she 
been  racing. 

The  same  day,  being  under  the  lee  of  the  steamer  "  Petrel,"  that  vessel 
being  then  at  full  speed,  she  hauled  her  wind,  and  luffed  across  her  bows, 
.  walked  out  to  windward,  and  passed  her  with  ease. 

The   Timet  of  24th  Way,  1858,  giving  an  account  of  a  match  sailed 
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about  that  time,  states,  that  the  distance  (from  Erith  to  the  Norn  and  back) 
was  performed  in  5  hours  89  minutes,  and  that  H  was  the  fastest  on  recoti 

I  bare  a  P.S.  in  a  letter  written  by  Captain  Beckwith,  to  this  einl: 
"  In  my  previous  note  I  should,  perhaps,  have  stated  that  the  '  Marfan*' 
sailed  the  match  course  from  Erith  to  the  Nore  and  back  in  four  boon 
and  eighteen  or  twenty  minutes,  I  forget  which,  but  I  question  if  that  was 
ever  done  before  or  since  in  the  time." 

This  gives  our  cargo  vessel  lh.  19m.  advantage.  Again,  according  to 
the  Times  of  the  15th  February,  1854,  the  «  Great  Britain"  arrive?  at 
Liverpool  on  that  day,  and  reports  (( strong  winds  from  E.N.E.  saw 
passing  the  Azores." 

The  «  Margaret "  left  the  day  the  «  Great  Britain"  panned  the  Isles*, 
and  landed  her  letters  at  Hastings  on  the  1 4th,  being  the  day  before  tat 
steam-ship  reached  Liverpool. 

The  owners  of  the  "  Mignon"  of  Liverpool  (one  of  their  fastest  ttmien), 
acknowledged  to  me  that  the  "  Margaret,"  for  several  successive  davs  wbea 
off  from  the  roads  of  St.  Michael's,  in  consequence  of  strong  woarhsr,  M 
sail  round  her,  having  her  foresail  to  windward,  or  aback,  and  the  prsscst 
owners  of  this  extraordinary  little  craft  (the  "  Margaret")  having  stated, 
in  the  year  1855,  that  she  had  given  them  every  satisfaction,  having  mew 
her  passage  from  Amberir,  in  7°  south,  to  Liverpool  (a  difficult  passage  to 
make)  in  40  days,— seldom,  if  ever,  before  made  in  less  than  60  ds/*— 
write  again,  in  1868  :— M  In  reply  to  your  inquiry,  we  have  much  pluswi 
in  stating  that  the  '  Margaret*  continues  to  make  her  rapid  passage!  si 
usual,  and  is  everything  we  could  wish  ;n  their  Captain  clenching  the  wfcok 
by  declaring  "  she  is  the  fastest  piece  of  wood  ever  put  upon  the  wafer* 
Now,  can  anyone  be  surprised  at  the  character  I  have  given  her  in  ts«  Al- 
lowing rude  line 


Whoe'er  with  this  Teasel  shall  onoe  cross  the  seas, 
I  am  sore  with  her  actions  can't  (all  to  be  pleased  ; 
**  Off  the  wind  "  like  a  phantom  she  flies  from  the  rest, 
But  when  brought «  upon  it  *  the  proves  herself  bast. 
A  lee-ehore  you  fear  not,  whilst  she  carries  a  rag, 
For  over  the  billows  she  bounds  like  a  stag. 
t  She  has  power  like  a  frigate ;  speed  like  a  "  well-bred ;" 

To  her  canvas  she  rooks  not,  and  steers  with  a  thread. 

You  can  make  allowances!  Sir,  for  a  father's  description  of  his  own  chili  i 
but  it  is  not  to  be  forgotten  that,  if  he  will  speak  truth,  uo  one  can  hare • 
better  knowledge  of  that  child. 

"Laughing  Water*?  per  Log-Book,  when  loaded. 

1858,  March  13th,  8  hours,  15  knots ;  4  do.  14  ;  4  do.  12 :  days  run,  2& 
1859,  January  25th,  days  run    .        .225 
„  20th, 

27th, 
„  28th, 

„  29th, 

„  30th, 

The  Captain  writes,  It  is  no  unusual  thing  with  us  at  eight  o'clock  is  the 
morning  to  see  a  sail  a-head  as  far  as  we  can  make  her  out,  and  to  have 
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her  as  far  astern  by  four  tn  the  afternoon.  The  crew  also  assert  that  in 
ike  squalls  she  has  made  )6J  or  17  knots  off  the  reel,  and  by  patent  log ; 
tbat  she  steered  like  a  boat,  and,  well  handled,  would  do  anything.  The 
Captain  says,  "  1  can,  now  I  an  used  to  her,  make  her  do  anything  but 
speak ;"  he  also  told  me  that  a  Utile  boy,  who  was  obliged  to  stand  on  the 
carpenter's  cauiking-box  to  enable  him  to  see  the  compass,  could  run  her 
under  doable-reefed  sails. 

I  have  nearly  done  with  this  part  of  my  subject,  having  only  a  few  words 
about  the  little  M  Silver  Star,"  which  I  consider  spoiled  in  order  to  comply 
with  Clab  rules  of  amneasurememk  She  has  too  little  beam  to  get  all  the 
advantages  of  the  system.  She  sailed  three  matches;  one  at  WaHoa-on- 
ihe-Nase,  and  two  at  Harwich.  In  the  first  she  woo  a  direr  tankard, 
beating  the  second  boat  half-an-hour.  At  Harwich  she  took  thirty 
sovereigns,  competing  with  the  "  Oriel "  of  25  tons,  the  '<  Eva  "  of  20 
tons,  she  being  25  tons  ;  the  "  Eva,"  a  fine  little  craft,  was  second  yacht  in. 
This  was  no  day  for  sailing,  as  you  will  suppose,  when  I  tell  you  it  took 
six  hours  to  do*  twenty  miles.  This  led  to  an  arrangement  between  Mr. 
Hope,  the  owner  of  the  "  Eva,"  and  the  owner  of  the  «  Silver  Star,"  for  a 
trial  over  the  same  course  on  another  day  named,  on  which  there  was  a 
fine  sailing  breeze,  and  a  good  deal  of  interest  was  excited :  they  started, 
and  at  the  first  station  the  "  Silver  Star  "  had  gained  five  minutes ;  at  the 
next,  ten ;  and  at  the  last,  twenty ;  so  that  her  superior  sailing  qualities 
were  admitted,  the  advantage  not  being  the  effect  of  a  favourable  puff,  as  is 
often  the  case.  The  *<  Eva"  was  built  by  the  justly-celebrated  Wanhill  of 
Poole,  and  considered  a  fast  yacht. 

Surely,  Sir,  it  is  worthy  of  note,  that  all  these  advantages,  great  strength, 
large  capacity,  and  a  few  extra  knots  at  the  difficult  end  of  the  figures 
(for,  whilst  it  requires  but  little  effort  to  get  10  or  12, 1t  becomes  quite 
another  problem  to  add  materially  to  it),  involve  no  extra  ooet,  being  solely 
the  result  of  form,  which  is  always  telling,  and  sometimes,  as  is  well  known, 
is  the  sole  cause  of  safety,  as  opposed  to  total  loss :  instance  the  case  of 
two  ships  caught  in  a  sudden  gale  of  wind  when  close  upon  a  lee-shore,  one 
a  moderate  sailing  vessel,  the  other  from  her  formation  very  fast;  the 
smallest  storm-sails,  we  will  suppose,  are  all  that  will  hold  together ;  it 
becomes  an  effort  for  life, — for  it,  with  the  safety  of  ship  and  cargo,  hangs 
in  the  balance,  depending  entirely  on  the  sailing  qualities  of  the  ship.  Now, 
when  we  speak  of  value,  who  in  all  this  assembly  can  estimate  the  dif- 
ference in  value  between  the  whole  combined  qualities  of  the  two,  if  one,  by 
her  ability  to  clear  the  coast  is  safe,  whilst  the  other,  failing  to  do  so, 
becomes  a  wreck,  and  her  brave  fellows,  who  richly  deserve  more  concern 
for  their  safety  than  is  generally  manifested,  perish.  I  hesitate  not  to 
affirm  that  a  very  large  proportion  of  ships  that  strew  our  coasts  every 
year,  are  lost  for  want  of  sailing  qualities.  Coasters,  of  all  other  ships, 
should  be  fast,  for  they  are  always  necessarily  close  to  the  land. 

Again,  in  the  calculation  for  everyday  work,  it  should  not  be  forgotten 
that  two  knots  an  hour  speed  possessed  by  one  ship  over  another,  in  a 
passage  of  70  days,  gives  8,860  miles  to  the  good,  and  that,  to  bring  up 
this,  an  ordinary  vessel,  supposing  her  to  maintain  during  the  whole  time 
6  knots,  would  require  28  days,  in  which  time  the  faster  one  would  be 
4,416  miles  a-head  of  her.    It  is— I  feel  it  to  be  so— almost  impossible  to 
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calculate  all  the  advantages  of  speed  in  ships ;  bat  look  at  the  bulk  of  our 
ships  in  this  respect, — from  3  to  6  knots  on  a  wind,  and  from  7  to  8  or  9  free, 
are  their  rates.  Why  should  this  state  of  things  remain?  A  ship  is  not 
like  a  house ;  if  she  is  a  bad-conditioned  one,  spend  no  money  to  prolong  her 
existence  ;  wear  her  oat,  and  build  a  good  one. 

Sir,  these  are  the  elements,  and  some  of  the  results,  of  a  very  simple  and 
inexpensive  system,  which  do  indeed  involve  advantages  too  numerous  to 
be  touched  upon  in  so  short  a  lecture. 

May  I  now  call  your  attention,  Sir,  to  the  models  on  the  table?  This  until 
model  shows — I  think  it  will  be,  as  it  has  been,  admitted— that  elegance  en 
be  produced  upon  this  system ;  it  would  make  a  very  fast  and  comfortable 
yacht,  and,  when  no  longer  required  for  that  purpose,  be  a  saleable  property 
at  the  market-price  of  merchant  ships,  as  she  would  at  any  time  make  a  first* 
rate  fruiter.  I  think,  for  many  reasons,  it  is  to  be  regretted  that  gentlemen  do 
not  determine  that  the  entire  outside  measure  shall  be  taken  (as  the  inside 
is  in  merchant  vessels)  for  ascertaining  the  tonnage ;  it  would  leave  every 
designer  free  to  use  length,  breadth,  and  depth,  according  to  his  judgment, 
which  now  has  often  to  give  way  to  Club  rales,  as  was  the  case  in  the 
"  Silver  Star." 

The  sectional  model  on  an  inch  scale,  155  long,  26f  beam,  15  4eep, 
about  285  tons  register  N.M.,  495  old  or  builder's  measure,  length  of 
keel  127  feet,  would  make  a  very  nice  little  West  Indiaman,  in  which  trade 
merchants  prefer  smaller  ships  than  formerly. 

The  painted  model  is  intended  for  a  1,160  ton  ship.*  Her  dimensions : 
extreme  length  200,  breadth  33*4,  depth  20,  length  of  keel  171  feet  (N.L). 

I  now  come  to  these  models  of  men-of-war,  and  I  really  wish  my  partner, 
Mr.  William  Miller,  R.N.,  who  has  produced  them,  and  who,  having  spent 
some  25  or  26  years  in  the  service,  is  necessarily  better  acquainted  with 
what  constitutes  a  good  man-of-war  than  I  can  be,  could  have  given  his 
own  description  of  them,  for  I  fear  that  I  shall  not  be  able  to  do  him  justice; 
but  I  have  this  satisfaction,  to  know  that  the  models  are  before  those  who, 
almost  at  a  glance,  can  do  so.  I  will  therefore  simply  state,  that  this  model 
has  between  9  and  10,000  tons  displacement ;  is  designed  to  carry  52  of 
the  heaviest  guns  on  the  main  deck ;  to  be  cased  with  upwards  of  2,000  tons 
of  iron  on  her  sides  and  decks,  to  resist  as  much  as  possible  shell,  and  even 
solid  shot;  and  to  possess  sufficient  stability  to  carry  all  this  enormoos 
weight,  together  with  1,000  horse-power  engines,  coals,  stores,  and  pro- 
visions for  700  men  (fully  considered  and  calculated),  and  to  retain  all  the 
essential  requisites  of  an  efficient  man-of-war,  that  would  enable  her  to  he 
superior  to  any  one  of  the  larger  line-of-battle  ships,  especially  in  heavr 
weather.  Mr.  Miller  has  carefully,  and  with  deep  interest  and  solicitude, 
studied  this  subject,  during  and  since  the  siege  of  Sebastopol.  He  thinks 
the  improvement  of  our  men-of-war  to  be  more  in  appearance  man  in 
reality ;  that  in  bad  weather  they  are  not  even  so  good  as  the  ships  of  olden 
times ;  that  they  cannot  keep  the  sea  so  long.  He  believes  this  svstefl 
may  be  adapted  to  all  classes  of  ships  of  war,  and  that  they  would  in  no 
way  be  inferior,  not  even  in  appearance ;  on  the  contrary,  that  to  use  the 
system  in  our  naval  yards  would  give  us  very  superior  ships  in  every  respect, 

•  A  tumI  we  purpow  to  build, 
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• 
while  it  would  enable  them  to  be  constructed  cheaper,  quicker,  and  stronger 
than  ships  of  the  ordinary  form. 

You  will  observe  that  he  has  placed  the  screw  further  forward  than  is 
usual,  as  this  can  be  effected  without  diminishing  its  diameter,  and  the 
advantage  is,  that  the  propeller  is  more  out  of  the  way  of  wreckage,  &c. 

He  has  also  made  provision  for  closing  the  screw-well  (which  method 
practical  men  think  simple,  strong,  and  effective)  with  slides  working  in  a 
metal  case,  which  are  intended  to  be  flush  with  the  outside  planking  (not 
as  seen  in  the  model,  which  merely  exemplifies  its  working).  The  slides 
have  a  rack  fixed  to  their  upper  surface,  which  is  acted  upon  by  a  bevel 
pinion  wheel,  worked  by  one  man  by  means  of  a  vertical  shaft  passing 
through  a  stuffing-box  on  the  orlop-deck ;  its  object  is  to  prevent  the  drag 
of  dead-water  impeding  the  speed  of  the  ship. 

From  experience,  I  find  that  vessels  of  the  form  I  advocate  will  carry 
their  weight  higher  up  than  those  of  ordinary  build  possessing  the  sa^pe 
length  and  breadth ;  that  they  sail  much  faster  and  steer  better,  are  first- 
rate  bad-weather  ships,  and  will  scud  in  heavy  weather,  and  ride,  or  lie-to, 
admirably. 

They  are  very  easy  of  construction,  capacious,  and  strong. 

They  require  less  curve  in  their  timber,  and  less  timber  to  obtain  the 
same  space  ;  less  labour  is  required  to  bend  the  planks  into  shape,  and  steam 
is  not  wanted ;  for  which  reasons  this  form  costs  less. 

Surely  these  are  advantages ;  and  whenever  private  gentlemen,  or  those 
on  whom  the  heavy,  and  I  may  add  unenviable,  responsibility  devolves,  of 
deciding  for  national  purposes  what  is  best,  shall  desire,  I  can  only  say  for 
myself  and  my  partner,  Mr.  William  Miller,  that  we  shall  be  happy  to  afford 
them  the  opportunity  to  avail  themselves  of  them. 

The  price  of  ships,  like  most  other  things,  varies  with  what  affects  the 
value  of  the  materials  they  are  constructed  of,  and  that  of  labour ;  but  I 
affirm,  without  fear  of  contradiction,  that  100  cube  feet,  or  "  a  ton  regis- 
ter," which  everybody  can  understand,  can  be  produced  by  this  system  as 
cheaply  as  by  any  other.  In  thus  speaking  I  am  safe,  for  I  believe  it  has 
been  produced  for  less. 

I  have  only  further  to  tax  your  patience,  Sir,  by  stating,  that,  without  ex- 
ception, all  the  gentlemen  who  have  tried  the  system  are  satisfied ;  and,  as  a 
proof,  one  or  two  of  them  have  come  forward  with  some  others  to  open  a 
yard  to  promote  the  building  and  more  general  use  of  ships  built  on  this 
principle,  and  this  yard  I  do  hope,  ere  this  summer  passes  away,  to  see  in 
full  operation ;  we  now  only  require  the  patronage  of  a  few  more  gentlemen, 
thus  to  promote,  not  only  what  bids  fair  to  be  a  more  than  self-supporting 
system  of  improvements  in  ships,  but  one  that  would  confer  on  shipowners, 
merchants,  underwriters,  and  last,  though  not  least,  sailors,  a  real  benefit. 

In  conclusion,  1  most  sincerely  thank  you,  Sir,  and  the  Gentlemen  who, 
with  yourself,  have  done  me  the  honour  of  so  patiently  listening  to  my  very 
homely  remarks  and  explanations. 
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Friday,  Jane  1st,  1600. 
W.  STIRLING  LACON,  Esq.,  in  the  Chair. 


RECREATION,  WITH  REFERENCE  TO  THE  SANITARY 
CONDITION  OF  THE  ARMY. 

By  Captain  E#  S,  Jervois,  Commandant  Military  Convalescent 
#  Eatablirfyneat,  Great  Yarmouth. 

"  All  work  and  no  play  makes  Jack  a  dull  boy  1" 

This  is  an  old  maxim,  but  admits  of  no  oootradictid*,  ud  1  think  it 
will  generally  be  admitted  that  there  is  no  individual  to  whom  it  enoro  Dally 
allies,  both  mentally  and  physically,  than  to  the  soldier. 

It  may  occur  to  yon  that  so  much  has  already  been  done  towards  the 
moral  and  intellectual  impTOvemeet  of  the  soldier  under  the  nrewent  admi- 
nistration, and  that  the  importance  of  the  subject  is  so  well  understood  by 
the  authorities  generally,  that  there  is  little  need  for  referring  to  it  at  alL 

In  responding,  therefore,  to  the  request  of  the  Council  of  this  Instfentien 
to  read  a  paper  on  "  Recreation,  with  Reference  to  the  (Sanitary  fnnrtifini 
of  the  Army/  it  may  be  necessary  to  remark,  that  my  object  is  mainly  te 
endeavour  to  show  the  advantage  that  might  accrue,  if  the  measures  now  in 
use  could  be  considerably  extended,  ao  as  to  establish  one  wide  and  uniform 
system  of  amusement  for  our  army  in  all  situations. 

I  am  quite  aware  that  many  commanding  oficers  a£  brigades  and  regi- 
ments have  done  much  in  promoting  amusements  for  the  men  under  then* 
command,  and  that  many  valuable  suggestions  from  such  quarters  have 
been  put  aside  by  the  authorities,  on  account  of  the  expense  they  would 
involve.  But,  H  the  subject  is  weU  ventilated  and  placed  before  the  pnbhe, 
I  entertain  no  doubt  of  its  being  received  with  a  generous  approval,  espe- 
cially as  it  might  he  shown,  I  conceive,  that  any  outlay  in  those  aaattars 
would  in  the  end  be  recognised  as  a  wise  and  renumemtive  economy, 
inasnuich  as  it  would  tend  to  reduce  most  materially  the  number  of  unk, 
to  improve  the  character  of  the  soldier,  and  make  him  desirous  of  prolong* 
ing  his  service,  instead  of  wishing  to  quit  it  after  his  first  period. 

That  auch  results  are  attainable  there  can  be  little  doubt,  and  it  there- 
fore becomes  a  duty  that  every  ene  who  has  the  ^""""^  or  mmagiiaent 
of  soldiers  should  devote  his  attention  to  discover  the  means  which  are  amst 
likely  to  lead  to  those  ends. 

In  proceeding  with  the  subject  1  shall  bring  before  you  the  remarks  and 
opinions  of  several  persons  who  are  identified  with  the  cause;  by  which  H 
will  I  hope  be  seen  that  their  views  terminate  in  the  objects  I  have 
suggested. 
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To  effect  much  benefit  to  the  soldier,  rooms  must  be  provided  for  him 
presenting  greater  attraction  than  the  public-house ;  let  him  have  the  can- 
teen at  hand  as  a  pkce  of  refreshment  only,  and,  destitute  even  of  a  news- 
paper, he  should  drink  at  the  a  bar;"  so  that  the  comparison  with  it  and  the 
"  reading  and  game  rooms,"  and  even  with  his  own  barrack  room,  should, 
by  affording  ample  amusement  and  cheerful  companions,  always  be  manifestly 
in  favour  of  the  latter.     Such  desirable  ends,  however,  can  only  be  accom- 
plished by  some  general  plan,  both  as  to  accommodation  and  the  means  of 
recreation,  instead  of  those  which  exist  at  present,  viz.  that  a  regiment 
frequently  finds  itself  placed  in  a  town  in  Great  Britain  presenting  every 
temptation  to  drunkenness  and  vice,  very  indifferently  provided  with  barrack 
eccommodation,  and  with  no  inducements  whatever  for  the   soldier  to 
remain  in  his  quarters. 

Similar  remarks  may  be  made  in  regard  to  hospitals,  especially  those  of 
a  genera!  kind,  where  men  are  detained  for  considerable  lengths  of  time ; 
tins  has  been  folly  exemplified  in  that  at  Yarmouth,  and  doubtless  in  many 
others  where  attention  has  been  directed  to  the  permission  of  games,  &c, 
for  the  men* 

It  appears  to  me,  therefore,  that  a  general  scheme  should  be  organised 
embracing  barracks,  standing  camps,  hospitals,  and  troops  in  the  field ;  th* 
latter  for  obvious  reasons  would  of  course  be  subject  to  limitation,  but 
should  by  no  means  be  excluded. 

Objections  may  be  anticipated  as  to  expenditure  and  increase  of  "  train ;" 
those  objections  however  would  soon  vanish  were  the  experiment  made ; 
and  we  hare  already  aeen  enough,  from  the  limited  measures  now  in  practice, 
to  authorise  the  assertion,  that  great  and  valuable  consequences  are  to  be 
anticipated  from  their  expansion  and  application  to  the  soldier  in  every 
situation. 

To  carry  out  this  scheme  it  would  be  necessary  to  erect  buildings,  per- 
manent or  otherwise,  upon  some  well-approved  plan,  at  every  station, 
barrack,  or  camp,  for  tiie  use  separately  of  each  corps  or  brigade. 

In  these  I  would  have  every  inducement  placed  for  the  soldier  to  pass 
hiB  leisure  time  in  a  beneficial  manner,  keeping  distinct  the  rooms  allotted 
for  reading  from  those  in  which  games  or  other  amusements  are  practised, 
so  that  die  men  employed  in  the  latter  may,  without  annoyance  to  those 
engaged  in  more  quiet  occupations,  pursue  their  amusements  without  any 
restraint  on  their  hilarity;  for,  unless  the  soldier  is  unrestricted  at  sucn 
times,  his  enjoyment  is  materially  diminished. 

The  first  opportunity  I  had  of  witnessing  the  extraordinary  results  of  the 
advantages  of  games  and  amusements,  as  applied  to  sick  soldiers,  was  in 
China  in  the  year  ltJSl. 

The  59th  regiment,  then  quartered  at  Hong  Kong,  was  more  or  less 
affected  with  disease  throughout  its  entire  strength,  partly  from  the  deadly 
effects  of  the  climate  upon  the  European  constitution,  but  principally  from 
a  free  indulgence  in  that  most  pernicious  liquor  called  by  the  Chinese 
sam  shu;  and  the  morale  of  the  -men  was  at  so  low  an  ebb,  that  they 
did  not  appear  to  care  what  they  did  or  what  became  of  them. 

Through  the  obliging  co-operation  of  ihe  senior  naval  officer  on  the 
station,  the  oM  H  Minden  "  (74-gun  ship)  hulk  was  placed  at  tite  disposal 
of  the  general  commanding  as  a  convalescent  ship,  and  was  furnithed  with 
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games  of  various  kinds,  newspapers,  &c.  The  sick  were  sent  on  board 
in  detachments,  as  they  became  well  enough  to  leave  the  hospital,  and 
remained  there  until  considered  fit  to  return  to  their  duties. 

A  similar  plan  of  recreation  was  adopted  on  shore;  ball  and  racket 
courts,  cricket,  foot-ball,  quoits,  &c.  were  provided  for  the  men,  and  in  a 
comparatively  short  time  the  garrison  assumed  a  totally  different  aspect ; 
the  men,  instead  of  assembling  in  the  sam  shu  shops,  were  to  be  seen 
enjoying  the  amusements  provided  for  them  with  the  greatest  alacrity  and 
cheerfulness,  and  the  result  was  that  the  moral  and  physical  effect*  pro- 
duced were  most  surprising. 

I  will  now  pass  on  to  the  year  1858,  when,  in  consequence  of  the  number 
of  invalids  and  wounded  soldiers  who  were  constantly  arriving  from  India, 
it  was  considered  necessary  by  the  authorities  to  provide  a  convalescent 
establishment  for  their  reception ;  and,  the  Naval  Hospital  at  Yarmouth 
being  at  the  time  unoccupied,  it  was  opened  in  the  month  of  April  of  that 
year,  and  has  continued  in  use  with  the  most  advantageous  results  ;  having 
had  at  intervals  as  many  as  three  hundred  patients  under  treatment,  and  at 
one  time  there  were  soldiers  of  upwards  of  one  hundred  and  ten  different 
regiments  on  the  strength  of  the  establishment.  The  hospital  is  one  of  the 
best  in  the  kingdom,  covering  a  space  of  about  ten  acres,  and  close  to  the 
sea.  It  was  well  supplied,  and  the  utmost  care,  attention,  and  kindness, 
were  bestowed  upon  the  patients  by  all  around  them ;  yet,  such  was  the 
lassitude  felt  by  all,  under  the  unavoidable  confinement  within  the  walls*— 
although  its  centre  contains  a  fine  garden,  and  there  is  a  terrace  overlook- 
ing the  sea,  on  which  the  men  are  permitted  to  walk,— that  they  became 
dissatisfied,  and  were  continually  asking  to  be  sent  to  their  depots,  or  to  be 
allowed  to  go  on  furlough  to  their  friends ;  notwithstanding  that  they  were 
well  aware  their  cases  still  required  the  best  and  most  skilful  treatment,  as 
well  as  generous  and  expensive  diet,  with  rest  and  quietude,  and  that  their 
friends  or  relatives  had  not  the  means  of  furnishing  them  with  these  requi- 
sites. The  question  arose,  to  what  was  this  to  be  attributed  ?  Purely  to 
the  absence  of  amusement  or  employment. 

The  means  adopted  to  remedy  the  evil  were  these.  Two  large  rooms, 
each  about  forty-three  feet  long  by  twenty-four  feet  broad,  and  in  close 
proximity  to  each  other,  were  set  apart,  one  as  a  reading-room  and  library, 
and  the  other  as  a  game-room ;  both  these  were  ornamented  with  flags  and 
pictures  of  battles  and  portraits  of  distinguished  men. 

The  reading-room  was  liberally  supplied  by  the  authorities  with  books, 
newspapers  daily,  and  periodicals. 

The  game-room  was  also  supplied  with  chessmen,  draughts,  solitaire, 
backgammon,  and  dominoes;  and  there  were  only  two  other  games  con- 
sidered necessary  to  complete  the  list,  a  bagatelle  and  skittle  board,  which 
were  supplied  from  a  private  fund,  together  with  telescopes  and  writing 
materials. 

The  effect  produced  was  quite  marvellous ;  the  games  were  pursued  with 
1  the  utmost  avidity,  and  the  tone  and  manner  of  the  men  became  entirely 

i  changed.     Their  time  no  longer  hung  heavily  upon  their  hands,  cheerful- 

|  uess  and  contentment  were  restored,  and  they  ceased  to  make  application  for 

!  removal,  until  the  medical  officers  considered  them  fit  to  leave. 

,  Having,  I  trust,  distinctly  shown  the  benefits  which  accrue  from  the 
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introduction  of  games  and  other  recreations  amongst  the  sick  and  conva- 
lescent, I  will  next  advert  to  the  advantages  which  might  be  expected,  if 
the  same  system  were  adopted  with  soldiers  who  are  not  sick,  in  the  common 
acceptation  of  the  word,  but  who  merely  suffer  from  the  ennui,  or  lassi- 
tude, consequent  upon  want  of  employment  in  their  leisure  hours. 

The  manner  in  which  our  soldiers  are  comparatively  thrown  upon  their 
own  resources  for  amusement,  and  consequently  the  amount  of  crime 
and  disease,  principally  attributable  to  drunkenness,  simply  caused  by 
want  of  other  occupation,  can  hardly  have  escaped  the  observation  of 
those  who  have  lived  in  a  garrison  town,  or  in  the  neighbourhood  of  a 
camp. 

A  general  officer,  writing  in  the  Journal  of  this  Institution,  remarks, 
*'  Neither  officers  nor  soldiers  are  always  provided  with  means  of  healthy 
recreation." 

Could  not  a  portion  of  the  spare  time  of  the  former  be  devoted  to  the 
superintendence  of,  and  participation  in,  the  recreation  of  the  latter,  with  the 
most  advantageous  results  to  both  ? 

There  is,  perhaps,  nothing  which  will  so  much  influence  the  soldier  as 
any  attention  which  the  officers  may  choose  to  bestow  upon  him.  It  is 
quite  natural  that  it  should  oe  so,  for  directly  you  have  succeeded  in 
establishing  your  own  mental  superiority  over  the  soldier,  from  that  moment 
you  gain  his  respect ;  again,  as  soon  as  you  obtain  his  confidence,  you  find 
that  he  is  ready  to  comply  with  your  wishes,  and  do  his  utmost  to  serve 
you.     But  how* is  this  superiority  and  confidence  to  be  attained  ? 

First,  by  proving  to  him  the  advantages  of  education,  and  taking  every 
opportunity  of  imparting  those  advantages  to  him. 

And,  secondly,  by  using  your  utmost  endeavours  to  show  him,  that  you 
really  take  an  interest  in  his  welfare,  and  do  everything  in  your  power  to 
relieve  the  monotony  of  his  existence. 

Now  a  soldier  of  the  present  time,  after  a  short  experience  in  the  service, 
becomes  a  very  clear  and  practical  observer  in  all  that  concerns  himself* 
Raw  recruits  in  roost  cases  pursue  a  thoughtless  course  for  one  or  two 
years,  but  subsequently  they  look  around,  and  begin  to  perceive  the  advan- 
tages that  the  well-conducted  are  enjoying,  the  increase  of  pay,  &c.  attain- 
able by  good  conduct,  and  they  scan  everything  that  is  presented  to  their 
attention  carefully,  and  are  keenly  alive  to  its  advantages  or  the  reverse  ; 
and,  when  you  have  once  impressed  the  soldier  with  the  conviction  that  the 
measures  in  which  you  profess  an  interest  are  really  likely  to  be  productive 
of  benefit  to  him,  he  will  readily  adopt  them,  and,  as  before  stated,  grate- 
fully accept  your  agency  in  his  behalf. 

I  have  often  found  that  many  soldiers  who  at  first  look  upon  games  such 
as  chess  or  draughts  as  too  difficult  of  comprehension,  or  too  dry  to  be 
amusing,  were  gradually  induced  to  learn  and  practise  them  among  their 
comrades  in  a  room  at  the  barracks,  and  soon  found  great  relief  from  such 
occupation  and  amusement ;  and  herein  is  a  strong  reason  for  placing  such 
recreation  within  their  reach,  so  as  to  draw  them  off  from  amusements  of 
a  more  criminal  and  destructive  tendency. 

They  do  not  object  to  learn  them  under  the  eyes  of  their  comrades, 
when  they  would  not  attempt  to  do  so  before  strangers  in  places  of  public 
resort.    It  is  simply  to  give  them  easy  access  to  a  place  where  they  will 
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find  amusements  at  a  nominal  expense,  and  conducted  upon  a  i 

system,  and  you  will  soon  find  that  a  soldier  is  not  qinte  so  difficult  to 

please  as  some  may  imagine. 

There  are  many  who  assert  that  a  large  proportion  of  the  men  of  nearly 
all  regiments  are  a  noisy  and  dissipated  set,  who  cannot  be  induced  to  attend 
schools  or  day-rooms ;  hat  this  h  the  very  reason  why  those  wfeo  are  not 
so,  should  not  be  left  to  their  own  resources  to  become  noisy  and  dnmnpaaed 
also. 

That  soldiers  will  Tohmtarily  attend  lectures  and  amusements  provided 
for  them  was  proved  to  me  by  the  following  incident : 

Attached  to  the  military  hospital  at  Yarmouth  is  a  small  detachment  of 
effective  men  who  perform  various  duties  connected  with  the  estabfahment, 
and  after  a  certain  hoar  are  at  liberty,  like  other  soldiers,  to  nake  oat  the 
remainder  of  the  day  in  the  best  way  they  can. 

It  is  a  remarkable  fact  that,  daring  the  past  winter  season,  whenever  a 
lecture  has  been  delivered  to  the  invalids,  upwards  of  one-half  of  the  above- 
mentioned  detachment  have  invariably  applied  for  persuasion  to  attend  aba, 
showing  that  they  preferred  an  hour's  rational  amusement  to  the  variety  of 
inducements  held  out  in  a  town  like  Yarmouth  to  spend  their  evening  ia 
•  drinking  and  dissipation. 

When  then  you  have  thus  once  succeeded  in  convincing  the  soldier  1 
there  are  other  enjoyments  which  will  afford  him  equal  pleasure 
painful  consequences,  from  that  moment  you  take  the  first  step  towards  Us 
moral  improvement  and  individual  excellence,  which  is  after  all  the  grand 
secret  of  an  efficient  soldier. 

The  days  of  old  traditions  are  gone  by,  and  if  we  intend  (which  I  fnadv 
believe  we  do)  that  our  army  should  continue  to  hold  its  own,  having 
thrown  aside  "  Brown  Bess,"  we  should  banish  our  corresponding  pujusjm, 
and  teach  the  soldier  to  be  more  independent  in  action,  and  worthy  ef  the 
weapon  which  has  been  placed  in  his  hands ;  at  the  same  time  taking'  every 
care  to  ensure  him  the  greatest  amount  of  strength,  agihty,  and  bodily  health. 

In  endeavouring  to  attain  these  objects,  gymnastic  exercises  may  he  fairly 
estimated  as  a  valuable  agent ;  and  on  this  subject  I  have  been  favoured 
with  access  to  the  Report  of  Colonel  Hamilton,  Grenadier  Guards,  aad 
Dr.  Logan,  with  reference  to  their  use  in  the  French  and  Prussian  armies. 
Some  extracts  from  that  Report  will  be  the  best  evidence  I  can  lay  befarr 
you:— 

Fiom  Cvl.  Hamilton's  Report. 

It  is  considered  desirable  tliat  the  complete  gymnastic  appantMB  should  be  oewstracasa, 
and  every  part  of  the  gymnastic  exercise,  when  the  weather  permits,  be  carried  on,  in  the 
open  air  ;  but,  as  it  is  necessary  to  keep  the  men  daily  employed,  even  in  bad  weather,  a 
building  like  a  riding-school  is  also  fitted  up  with  some  of  the  moat  useful  apparatus, 
where  me  men  can  exercise  at  all  times.  • 

The  total  absence  ef  injuries  arising  from  tnsse  exercises,  which  is  attrttratafcee  te  tat 
methodical  manner  in  which  they  are  carried  on,  and  the  great  activity  displayed  by  aV 
men  who  have  gone  through  the  regular  course  of  instruction,  leave  no  room  to  doubt 
that,  were  a  similar  system  introduced  into  the  English  Army,  it  would  be  highly  advan- 
tageous to  the  men.     The  following  are  some  of  the  practical  results  of  the  eacreisxa; 

▲bent  twelve  men  were  placed  three  sect  apart,  in  two  ranks,  at  a  lew  pace*  aVsaa  the 
foot  of  a  perpendicular  atone  wall  eleven  or  twelve  feet  high,  which  eumoemds  ato 
magazine  in  the  fort.  At  a  given  signal  the  front  rank  men  ran  towards  the  wall,  and 
with  the  conririned  exertion  of  leaping,  climbing,  and  vaulting  tbey  cleared  it  wfck  as 
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nioch  apparent  ease  at  if  it  had  been  a  five-mot  wall ;  they  warn  followed  immediately 
afterward*  by  the  second  rank. 

Walla  averaging  from  twenty  to  twenty -five  feat  in  height  ware  scaled,  either  by  mean* 
of  long  poles  with  a  book  at  the  upper  end,  or  the  men  would  reach  the  top  without  any 
poles,  by  only  taking  advantage  of  occasional  holes  and  irregularities  in  the  surface. 

Speaking  of  the  gymnastic  exercises  in  the  corps  of  Sapeurs  Pompiers, 
he  says : 

The  activityt  boldness,  strength  of  muscle,  and  general  expertness  of  the  men,  as  dis- 
played in  their  various  exercises,  speak  highly  in  favour  of  the  instruction  they  have 
received. 

There  appears  to  be  an  object  in  every  exercise  in  which  they  are  instructed,  and  each 
of  them  may  be  brought  to  bear  in  some  one  position  in  which  they  may  be  placed  in 
their  occupation  as  firemen. 

From  Dr.  Logan's  Report. 

From  all,  the  experience  gained  in  the  French  army  is  stated  to  be,  that  the  results  ef 
the  gymnastic  system  are  to  the  effect  of  giving  activity  and  freedom  of  motion,  invigorat- 
ing the  health,  proving  a  means  of  occupying  the  time  of  the  soldier,  and  affording  a 
variety  from  the  mere  monotonous  restraints  of  their  ordinary  military  exercises,  imparting 
to  the  many  a  feeUog  of  confidence  and  self-reliance  in  the  field,  or  difficulties  of  position, 
all  tending  to  add  to  the  natural  impulsiveness,  the  acknowledged  dash,  of  the  Freaeh 
soldier. 

These  conditions  may  be  viewed  as  abundantly  recommendatory  for  the  introduction 
of  similar  gymnastic  schools  and  system  in  the  British  army;  as  means  to  prove  very 
beneficial  in  a  sanitary  consideration,  most  certainly  affording  a  relief  te  the  soldier,  from 
the  little  varying  and  therefore  often  wearisome  routine  of  his  ordinary  drills,  and  by 
combining  amusement  with  duty. 

It  would  be  for  the  anthorites  to  prescribe  the  extent  and  necessary  organization  of  a 
system  of  the  kind. 

It  would  prove  an  important  sanitary  advantage  to  the  soldier  to  have  his  muscles  and 
sinews  braced  up  by  such  physical  training 

Colonel  Hamilton  concludes  the  Report  by  observing — 

It  is  doubtful  whether  the  introduction  of  a  regular  system  of  gymnastic  exercises,  to 
form  merely  an  addition  to  the  drill  ef  the  English  soldier,  would  be  accepted  as  a  boon ; 
but  it  would  not  be  difficult  to  make  such  regulations  with  regard  to  them  as  would  cause 
their  introduction  to  be  looked  upon  as  a  relief  from  the  monotony  of  a  soldier's  barrack 
life,  while  it  would  materially  contribute  to  his  health. 

It  appears  therefore  that  the  practice  of  gymnastics  should  be  introduced 
more  as  a  recreation,  and,  if  as  an  established  system,  that  it  should  be  vo- 
luntary, rather  than  compulsory :  the  constitution  of  our  army  being  so 
different  to  those  of  the  powers  alluded  to  in  Colonel  Hamilton's  Report. 

It  is  scarcely  necessary  to  comment  on  such  amusements  as  cricket, 
quoits,  foot-ball,  fives,  and  other  out-door  games.  Their  advantages  are 
already  thoroughly  admitted,  and  I  would  here  beg  to  refer  to  notes  on  the 
subject  by  Colonel  Lindsay  of  the  Guards. 

Five*  Courts.— When  well. managed,  I  have  found  them  much  used  in  summer 
and  autumn.  They  sometimes  (ail,  as  the  men  lose  their  balls,  and  it  is  nobody's  business 
to  provide  them  for  sale  to  the  men ;  but,  when  this  has  been  done,  the  men  are  glad  to 
have  the  recreation.  Fives  courts  have  been  erected  at  several  of  the  large  barracks  in 
the  country,  and  with  success. 

&Ms  Court*  _-At  Dublin,  in  the  Boyal  Barracks,  there  are  two  provided  for  the 
regiments  therein ;  but  they  are  not  generally  provided  by  Qovemmant.  Whenever  put 
of  London,  I  have  always  induced  the  officers  to  bear  the  expense  of  establishing  two  for 
the  men,  and  it  has  been  attended  with  fun  success. 

Gymnastic  Exercise.— { About  to  be  established.)  I  believe  that  I  originally  was  the 
mover  in  this  direction  five  years  ago,  at  Alderahott ;  and  m  the  House  of  Commons,  on 

2  e2 
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Army  Estimates,  I  applied  for  and  succeeded  in  getting  wood  and  iron  allowed  to  erect 
poles  and  bars ;  but,  my  battalion  being  removed,  I  never  used  them.  If  conducted  upon 
a  regular  system  (that  is,  a  course  of  systematic  instruction),  it  is  calculated  to  afford  not 
only  recreation,  but  the  development  of  the  physical  faculties  of  the  soldier  in  many  pouts 
most  essential  to  him. 

Draughts,  Dominees. — I  got  each  captain  of  my  battalion  to  give  his  company  three 
sets  of  each  of  these  games  ;  they  are  much  used,  particularly  in  winter. 

Chest. — Very  few  I  find  can  play. 

Quoits — Every  captain  of  a  company  provides  two  sets  of  quoits.   The  men  keep  them  up. 

Games,  Running  and  Hammtr-lh rowing,— We  constantly  get  up  competition  among 
the  different  companies;  in  addition  to  this,  whenever  at  out-quarters  we  give  a  whole 
day  for  all  sort  of  games.     The  officers  subscribe  from  15/.  to  20/.  towards  this  object. 

Fool-hail  is  encouraged  during  autumn  and  winter.  The  effects  of  these  various  game 
when  out  of  London  is  great.  The  in-door  games  have  their  effect  in  London ;  but  the 
opportunity  for  those  of  an  out-door  character  is  small,  and  town  life  makes  much  dif- 
ference in  the  habits  of  the  men.  But  games  and  recreation  have  the  best  effect  upon  the 
spirits,  health,  and  discipline  of  the  men.  It  has  the  effect  of  taking  away  a  sort  of  caabI 
which  routine  always  must  engender,  and  the  monotonous  life  which  a  soldier  in  a 
garrison  leads.  It  is  calculated  to  make  him  more  contented  while  serving,  and  to  do  his 
ordinary  duty  with  cheerfulness,  from  a  light-hearted  disposition.  I  do  not  think  too 
much  can  be  written  or  said  in  favour  of  recreation.  Eight  hundred  human  beings 
cooped  up  in  a  small  space,  sixteen  always  occupying  the  same  room,  are  likely  to  become 
worse  by  mutual  contact  and  communication,  instead  of  improving,  unless  something  is 
done  to  counteract  vice,  and  to  make  their  lives  pleasant.  Recreation  is  one  of  these 
elements.  Library  and  Reading  Rooms,  and  opportunity  for  smoking  in  barracks,  are  the 
others,  combined  with  regularity  and  discipline — in  fact,  to  render  a  "  second  nature" 
caused  by  discipline,  agreeable. 

(Signed)  J.  LINDSAY,  Colonel. 

Now,  it  is  the  in-door  and  evening  recreations  I  wish  especially  to  direct 
attention  to,  in  order  that  the  barrack-room,  or  at  least  the  buildings  con- 
nected with  it,  may  form  a  recognised  home  for  the  soldier. 

If  we  look  at  the  attractions  prepared  in  all  large  towns  in  which  he  is 
quartered,  to  entice  him  into  places  of  public  resort,  not  merely  "  beer- 
shops"  or  ordinary  public-houses,  but  those  affording  every  species  of 
amusement  and  temptation,  such  as  billiards,  cards,  and  dice,  with  music, 
dancing,  and  singing,  we  must  find  an  all-powerful  argument  for  increased 
exertion  in  providing  amusement  for  him  in  the  barracks,  in  such  a 
manner  as  to  induce  him,  if  possible,  to  remain  there  during  those  hoars 
after  the  evening  meal  which  are  left  entirely  at  his  own  disposal. 

And  here  it  may  be  asked,  What  is  there  at  present  to  induce  him  to  do 
so,  or  to  return  to  his  barrack  until  the  last  moment,  in  comparison  with 
what  he  finds  in  the  places  of  public  resort  I  have  alluded  to,  and  into 
which  he  is  easily  inveigled,  and  finds  every  inducement  to  renew  his  visit? 

There  are  music-halls  and  concert-saloons  at  Portsmouth,  Plymouth, 
Aldershott,  and  Yarmouth,  and  most  other  military  stations. 

It  may  be  asked,  How  does  the  soldier  find  means  to  attend  these  places? 
It  is  not  presumed  that  he  can  do  so  every  night.  But  there  is  not  the 
slightest  doubt  that  a  large  proportion  of  the  men  in  those  towns  and  the 
camps  seek  such  places  of  amusement,  and  spend  their  money  in  them, 
whenever  they  have  any;  and  in  too  many  instances  are  led  to  sell  their 
necessaries  to  follow  them  up. 

How  important  must  it  be,  then,  to  provide  a  building  close  at  hand,  in 
which  the  soldier  may  find  amusements  equally  attractive  and  less  perni- 
cious.    Of  its  success  no  doubt  can  be  entertained,  more  paiticularly  in 
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winter,  when  he  would  gladly  remain  within  the  precincts  of  the  barracks, 
rather  than  be  at  the  trouble  of  dressing  (as  he  must  do)  to  go  out.  But, 
when  he  finds  himself  left  in  a  dreary,  dimly-lighted  barrack  room,  desti- 
tute of  amusements,  he  will,  if  he  has  a  penny  in  his  pocket,  try  to  escape 
from  it  and  join  the  gaieties  of  the  town. 

Should  it  be  remarked  that  the  library  and  reading-room  is  available  to 
the  soldier,  it  may  be  stated  in  reply,  it  is  so  ;  but  our  argument  is,  that 
the  above-mentioned  room,  although  valuable  in  itself,  does  not  contain 
amusements  sufficiently  attractive  or  varied  to  induce  a  large  proportion  of 
the  men  to  avail  themselves  of  it.  Some  are  incapable  of  using  books  or 
newspapers,  by  reason  of  inability  to  read.  Some  have  not  acquired  a 
taste  for  literary  pursuits,  and  these  are  the  men  who  seek  refuge  in  the 
town  or  public  amusements,  and  who,  by  associations  they  incur,  are  led 
into  drunkenness,  crime,  disease,  and  desertion. 

To  exemplify  this  I  shall  here  introduce  an  extract  from  the  Report  of 
the  Commissioners  appointed  to  inquire  into  the  "  Regulations  affecting  the 
Sanitary  Condition  of  the  Army." 

Colonel  the  Hon.  J.  Lindsay  examined, 

5876.  The  question  was  put  the  other  day  to  an  officer,  and  he  said  that  he  did  not 
see  what  the  men  would  do  with  a  day  •room. 

Colonel  Lindsay. — We  had  a  little  experience  of  that  the  other  day,  before  the  new 
Wellington  Barracks  were  occupied.  There  were  two  new  school- rooms  built  in  the 
Wellington  Barracks  for  two  battalions,  and  before  the  new  part  of  the  barrack  was 
occupied  the  battalion  that  occupied  the  old  part  had  the  use  of  the  extra  school, 
room— and  a  very  large  room  it  was,  I  should  think  50  feet  by  30 — that  is,  about  double 
the  space  there  is  in  any  reading-room  I  ever  saw  attached  to  a  barrack.  It  was  watched 
to  see  whether  this  room  would  be  used,  and  it  was  crammed,  even  that  large  room,  so 
that  there  was  not  room  for  the  men. 

By  (ke  Committee,  —Was  it  in  the  daytime  or  night  ?— -Both. 

Was  it  lighted  with  gas  ?— Yes. 

What  did  the  men  do  there  ? — They  read  and  took  their  books  there,  and  smoked. 

Had  they  any  games  there  ? — Yes,  draughts  and  dominoes,  and  those  sort  of  things. 

Do  you  allow  cards  there  ? — Never. 

You  do  allow  smoking  ? — Yes,  we  always  allow  smoking  in  our  reading-rooms. 

I  will  now  read  a  letter  I  have  received  from  an  officer  connected  with 
Scutari  Hospital  during  the  Crimean  campaign,  and  which  I  think  com- 
pletely confirms  the  evidence  given  hy  Colonel  Lindsay  before  the 
Committee. 

Dear  Sib, 
I  very  much  regret  that  the  papers  I  have  preserved  give  me  very  little  assistance 
in  answering  your  note  of  the  1st.  All  I  can  state  is,  that  during  the  summer  of  1855, 
when  public  stores  became  abundant,  and  the  sick  at  Scutari  were  provided  liberally  with 
everything  ordered  for  them  ;  when,  in  consequence,  the  "  Times  Commissioner"  (the 
kind-hearted  and  accomplished  Mr.  Stowe)  could  find  no  occasion  for  spending  the 
private  funds  at  his  disposal  any  longer  on  behalf  of  the  sick,  he  determined,  on  the 
recommendation  of  a  friend,  to  get  up  a  place  of  amusement  for  the  convalescents  forming 
the  depot. 

There  was  at  the  time  no  place  of  recreation  at  Scutari  for  these  men  ;  and  hence  the 
low  raii  shops  in  the  High  Street  were  constantly  crowded,  and  a  large  amount  of  drunk, 
enness  prevailed.  The  idea  was  warmly  supported  by  Miss  Nightingale,  the  General 
(Storkes),  Dr.  Lawson,  and  others  ;  a  committee  was  formed  ;  a  very  suitable  and  com- 
modious building  erected  ;  and  a  cafe  opened,  under  the  superintendence  of  an  intelli- 
gent person  engaged  for  the  purpose. 

The  cafe  was  furnished  with  newspapers,  books,  bagatelle  boards,  chess,  draughts,  and 
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every  other  available  amusement.  From  its  opening  it  wa»  well  attended,  and  as  tog  * 
it  Wii  under  the  management  of  the  committee  continued  a  great  aouree  of  newatiw  to 
the  depot.  Mr.  Stowe  died  in  BaJaklava  Hospital,  soon  after  fye  riaHed  the  Criaea,  is 
the  same  year ;  and  the  caft  was  ultimately  disposed  of  to  a  Greek  gentleman. 

During  the  winter  of  1855,  lectures  were  delivered  by  several  officers  and  medio! 
gentlemen  for  the  instruction  and  amusement  of  the  men.  These  were  well  attested, 
especially  when  the  subjects  were  of  an  interesting  character,  and  illustratsd  bj 
experiments. 

But  there  was  one — I  believe,  only  one— drawback  to  all  these  efforts :  they  wercmde 
at  the  expense  of  private  funds,  which  were  wholly  inadequate. 

Had  tne  soldiers  been  furnished  with  the  means  and  provided  with  the  opportmiky  d 
spending  their  time,  either  at  athletic  sports  or  intellectual  occupation,  furnished  htarf? 
at  the  public  expense,  I  believe  an  immense  moral  and  physical  benefit  would  haw  R* 
suited,  and  much  sickness  and  many  other  evils  would  have  been  prevented. 

I  now  wish  to  introduce  to  your  notice  two  plans,  very  simple  and  no- 
assuming  in  their  pretensions : 

The  first  (Plate  I.)  is  a  plan  of  a  building  I  would  suggest  should  be 
attached  to  every  barrack  in  the  kingdom,  and  proportionate  in  sia*  to 
that  of  the  barrack.  The  exterior  would  be  plain  and  hiexpensife ;  lie 
interior  equally  so,  except  that  it  would  be  fitted  up  with  games  of  even 
description,  and  pictures  of  remarkable  men.  To  this  I  attach  great  ie- 
portance  as  having  a  tendency  to  raise  the  morale  of  the  men ;  and  I  hm 
found  they  take  the  greatest  interest  in  the  pictures,  if  they  are  of  an 
attractive  kind.  A  small  refreshment  room  or  bar  attached,  where  the  neo 
could  obtain  tea,  coffee,  and  tobacco  at  a  low  rate,  and  on  the  «same  plan  * 
that  adopted  at  Chatham,  would  also  be  a  most  desirable  adjunct. 

In  this  building,  which  I  would  denominate  the  "  Game  or  Recreatkn 
Room/'  I  would  afford  every  facility  for  concerts,  lectures  with  illustration 
competitive  exhibitions  of  fencing,  theatricals,  Sec.  and  would  allow  the 
regimental  band  to  play  on  those  occasions.  I  would  have  the  gaffl*  » 
the  first  instance  provided  at  the  public  expense ;  and  the  men  could  sob- 
scribe  4d.  or  6rf.  per  month  towards  their  support.  I  would  engraft  th? 
room  on  the  regimental  system,  and  place  it  under  the  superintendence  of  i 
trustworthy  non-commissioned  officer,  and  make  it  the  duty  of  the  orbWj 
officer  and  captain  of  the  day  to  visit  it  whilst  going  their  rounds. 

The  second  plan  (Plate  II.)  is  on  a  more  extensive  scale,  and  is  better 
adapted  for  a  garrison  or  camp ;  combining  gymnasium,  library,  reading- 
room,  and  game-room,  also  quoit  and  skittle  grounds,  rackets,  and  fret 
courts ;  but  it  is  on  too  large  a  scale  for  a  single  battalion. 

The  next  question  1  propose  to  introduce  to  your  notice  is,  How  *# 
amusements  to  be  adapted  to  the  circumstances  of  an  army  in  thefieW- 
At  first  sight  it  may  appear  almost  an  impossibility.  If  occupation  fa 
the  mind  and  body  be  desirable  in  quarters,  the  same  advantage  may  bt 
looked  for  in  camps  on  service ;  I  would  then  suggest  that  marquees,  sowj 
for  the  purpose,  should  be  carried  and  attached  to  the  lines  of  each  corps  ^ 
brigade. 

The  expense  of  additional  carriage  will  no  doubt  be  objected  to,  as  well  as 
the  difficulty  at  times  of  procuring  Ft.  Such  objections  ought  not,  however. 
to  have  sufficient  weight  to  preclude  arrangements  being  made  for  son* 
means  of  recreation  accompanying  every  force,  even  though  its  use  nrijP 
occasionally  be  interfered  with  or  suspended  in  operation. 

When  troops  on  service  are  in  motion  their  time  is  pretty  well  occupy 
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quently  too  fatigued  to  need  amusement.    But  when  a  field 

stationary  for  any  protracted  period— Varna,  fox  instance, 

been  informed  by  medical  officers,  the  deficiency  of  any 

ion  added  tenfold  to  the  horrors  of  the  terrific  outburst  of 

place,  and  which  indeed  may  be  collected  from  the  published 

.*y  of    that   war— the  machinery  for  recreations  would   be 

it  after;   men,  under  such  circumstances,  having  but  little 

iless  employed  in  throwing  up  field-works. 

lees  should  be  furnished  with  games  of  every  description,  tea, 

ibacco,  with  every  facility  for  theatricals  and  lectures,  and  con- 

:ar  as    possible,  on  the  same  system  as  the  game-room  in 

games,  also,   should  be  established  for  out-door  amusement, 
.en  are  not  required  for  any  particular  duties. 

Results. 

uees  of  the  above  description  were  provided  aud  attached  to  every 
in  camp,  it  would  be  found  that,  instead  of  the  soldiers,  after  the 
the  day,  congregating  in  the  canteens  and  other  places  of  equally 
notoriety,  they  would  find  inducements  to  amuse  their  minds  in 
ys. 

f  army  in  the  field  will  always  have  a  large  proportion  of  sick  and 

ves  as  long  as  the  men  are  destitute  of  any  kind  of  provision  for 

mporary  comforts,  and  no  attempt  made  to  allure  them  from  their 

favourite  haunts.     A  soldier's  mind  when  unemployed  in  the  field 

state  of  vacuity  and  restlessness.     He  must  go  somewhere  to  relieve 

nuiy  and,  having  no  place  provided  for  him,  he  goes  where  he  must 

J>ly  contract  the  seeds  of  disease,  and  render  himself  utterly  useless 

profession. 

ere  the  experiment  tried,  there  is  little  doubt  that  the  results  would  be 

satisfactory.     The  men  would  become  more   rational  and  expert, 

ly  from  not  having  imbibed  the  usual  amount  of  bad  liquor,  and  from 

ng  employed  their  time  in  thinking  how  they  could  play  their  next 

ino,  draught,  or  chessman ;  which  would  also  lead  them  to  reflect  be- 

.  they  wasted  a  rifle-ball  in  the  air, 

.t  may  be  adduced,  that  the  marquee  would  be  a  great  incumbrance  to  a 
;iment  in  the  field  ;  and,  secondly,  would  cause  great  additional  expense 
the  public 

In  reply,  it  may  be  asked,  Which  would  be  the  greater  incumbrance — the 

•arquees  for  amusement,  or  the  marquees  for  the  sick  ?     Which  would  be 

ae  most  costly — to  have  a  large  proportion  of  your  mcu  in  hospital,  and 

itherwise  ineffective,  with  every  kind  of  additional  expense  attending  it,  or 

x>  have  an  efficient  body  of  men  free  from  disease,  and  ready  to  march  at 

a  moment's  notice  ? 

If  these  two  questions  were  fully  entered  into,  it  would  in  my  belief  be 
found,  that  both  the  incumbrance  and  expense  of  a  marquee  for  the  amuse- 
ment of  soldiers  in  the  field  would  be  more  than  counterbalanced  by  the 
expense  and  inconvenience  of  a  large  proportion  of  sick  in  hospital. 

It  is  frequently  adduced  by  persons  familiar  with  the  economy  of  hos- 
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pitals,  that  they  pay  their  own  expenses ;  the  stoppage  from  the  man,  MW. 
per  diem,  covering  the  outlay  for  diet  on  the  aggregate.  This  I  believe  to 
be  the  case,  so  far  as  the  subsistence  of  the  man  is  concerned ;  hot  it  most 
be  borne  in  mind  that,  in  addition  to  the  loss  of  the  man's  services,  hospitals 
are  maintained  at  great  expense  in  the  buildings,  clothing,  stores,  medicines, 
instruments,  fuel,  washing,  Ac.  besides  the  pay  and  allowances  of  those  con- 
nected with  the  establishments. 

We  may  sum  up,  therefore,  in  a  few  words.  The  results  of  increased 
facility  for  recreation  would  appear  to  be: 

1st.  More  amusement ;  less  drunkenness* 

2nd.  Less  drunkenness ;  less  crime. 

3rd.  Less  crime ;  fewer  hospitals  and  prisons,  and,  consequently,  a  great 
increase  of  effective  men,  as  well  as  less  frequent  recourse  to  flogging  among 
troops  in  the  field ;  and,  I  believe,  an  actual  saving  of  money. 

There  is  an  old  saying,  "  Penny  wise  and  pound  foolish."  A  cheap 
soldier  is  like  a  halfpenny  doll  purchased  at  a  country  fair,  which  falls  in 
pieces  directly  its  arms  and  legs  are  stretched ;  whereas,  had  a  penny  been 
given  for  it  in  a  respectable  toy-shop,  it  might  have  afforded  amusement  to 
the  child  "  until  it  was  time  to  put  away  childish  things."  If  we,  as  a  nation, 
want  a  "  good  article,"  as  the  shopman  says,  we  must  pay  for  it :  and,  could 
a  better  class  of  men,  such  as  those  who  constitute  the  bulk  of  our  mechanics, 
be  induced  to  enlist,  and  then  be  supplied  with  every  aid  that  art  and  mate- 
rial can  give  him,  to  insure  his  activity  and  health,  both  mental  and  bodily, 
I  think  it  would  be  found  that  the  proverb  would  be  fully  verified ;  and  I 
believe  most  strongly  that  the  extended  plan  of  recreation  I  am  now  advo- 
cating would  be  found,  not  only  a  great  inducement  to  such  a  class  to  enlist, 
but  would  subsequently  render  even  this  better  class  of  recruit  a  more  valu- 
able and  efficient  instrument  for  applying  our  new,  improved,  and  expensive 
weapons. 

In  the  outset  it  was  my  intention  to  have  gone  into  statistics  and  matteri 
of  finance,  but  to  do  so  would  perhaps  prolong  these  remarks  beyond  their 
proper  limits ;  and  it  would  be  difficult  to  arrive  at  any  very  accurate  esti- 
mate of  the  outlay  required  to  carry  out  a  more  liberal  and  extended  system 
of  recreation  for  the  soldier  under  all  circumstances. 

It  is  sufficient  at  this  time  to  bring  the  subject  more  prominently  to  view. 
Its  own  merits  and  decided  claims  to  the  consideration  of  the  public  are 
acknowledged  by  all  who  are  in  any  way  connected  with  soldiers ;  and,  if  that 
merit  and  those  claims  are  put  forth  in  a  manner  calculated  to  extend  its 
benefits,  they  will  unquestionably  be  encouraged  and  supported  by  the 
country. 

In  concluding  these  observations  on  the  necessity  for,  and  the  advantages 
of,  recreation,  exercise,  and  instruction  for  our  army,  and  which  have, 
already,  been  in  some  degree  established,  I  trust  I  shall  not  be  trespassing 
on  the  position  I  am  in,  by  expressing  a  hope  for  the  success  of  those 
measures. 

It  is  evident  that  the  Government  and  those  entrusted  with  our  military 
administration  are  deeply  interested  in  the  matter;  and  that  they  are  pro- 
moting and  encouraging  everything  that  tends  to  the  welfare,  comfort, 
health,  and  efficiency  of  the  soldier.  And  I  believe  it  is  equally  clear  that 
they  are  circumscribed  in  their  efforts,  and  that  considerations  of  economy 
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are  continually  forced  upon  them,  and  operate  as  a  check  on  their  best 
intentions.  This  can  only  he  remedied  by  liberality  in  the  legislative  bodies, 
and  on  the  part  of  the  nation. 

I  can  scarcely  hope  that  my  feeble  efforts  will  have  effect,  further  than 
bringing  the  subject  under  notice ;  but  they  may  be  so  for  of  service  as  to 
lead  others  of  more  weight  and  influence  to  take  up  the  cause;  and  I  am 
satisfied,  it  only  requires  to  be  plainly  set  before  the  public,  to  ensure  their 
full  and  generous  support. 

At  the  present  moment,  the  defence  of  the  country  is  the  all-absorbing 
topic,  and  surely  no  time  can  be  more  propitious  for  us  to  consider  how  we 
can  devise  means  to  render  our  army  and  navy  our  best  and  strenuous 
defenders. 
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Monday,  April  16,  1860. 
Admiral  SIR  GEORGE  F.  SEYMOUR,  K.B.,  in  the  Chair. 
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ON  FLOATING  HARBOURS  OF  REFUGE.* 

By  Captain  Claxton,  R.N. 

Abstract 

The  Paper  commenced  by  calling  attention  to  the  annual  loss  of  life 
and  property  on  our  own  coasts  by  shipwreck,  which  Captain  Claxton  said 
had  for  many  years  averaged  eight  hundred  souls,  while,  through  the 
wreck  of  the  Royal  Charter,  and  another  passenger  vessel,  it  had  increased 
to  sixteen  hundred  in  the  twelvemonth  just  passed.  Connected  as  he  had 
been  with  civil  engineers,  it  had  been  propounded  to  him  that  their  Institution 
was  the  proper  arena  for  the  discussion  he  hoped  to  elicit ;  but  in  that  he  did 
not  agree,  first,  because  he  looked  upon  the  subject  quite  as  much,  if  not 
more,  as  a  nautical  than  an  engineering  one,  albeit  he  admitted  the  combi- 
nation ;  and,  secondly,  because  such  was  the  nature  of  the  Papers  and 
Lectures  read,  and  of  the  matters  discussed,  in  the  Royal  United  Service 
Institution,  that  for  imparting  knowledge  he  considered  it  second  to  none  in 
this  great  metropolis. 

The  Lecturer  then  rapidly  glanced  at  the  evidence  given  on  the  question 
of  harbours  of  refuge  and  shipwrecks  before  Committees  of  the  House  of 
Commons  and  Royal  Commissions.  He  cited  the  evidence  of  scientific 
persons  and  the  Reports  of  Commissioners  down  to  1859-60,  of  which 
Admiral   Hope  was  chairman,  and  which  recommended  the  expenditure 

*  Since  the  foregoing  paper  was  read,  a  Committee  of  the  House  of  Lords  sat  on  the 
question  of  Floating  Harbours,  examined  witnesses  for  and  against,  and  ended  by  recom- 
mending that  ten  thousand  pounds  should  be  granted  to  the  Admiralty  for  making  float- 
ing experiments.— C.  C. 
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of  about  two  and  a  half  millions  of  money  for  one  or  two  harbours  of  refuge, 
on  the  East  coast,  another  at  the  mouth  of  the  Bristol  Channel,  and  a  few 
alterations  or  additions  elsewhere  of  already  existing  harbours. 

If  the  plan  recommended  by  Captain  Adderley  Sleigh,  and  backed  by 
several  well-known  nautical  men,  were  found  to  answer,  the  sum  of  money 
required  to  be  expended  would,  in  seven  or  eight  fathoms  of  water,  be  less 
than  a  fifth  of  that  required  for  stone  barriers,  and  in  deeper  water,  while 
Sleigh's  remained  always  a  constant  (except  a  few  fathoms  more  of  moor- 
ings), the  difference  of  cost  would  increase,  pari  passu  with  the  depth,  up 
to  twenty  fathoms,  when  stone  would  be  in  excess  as  about  fifteen  to  one. 
What  he  hoped  to  see  was  a  trial  made,  which  might  be  done  at  the  cost  of 
about  six  thousand  pounds  for  one  hundred  yards  in  any  depth,  while  in 
stone,  in  eight  fathoms,  forty  thousand  would  have  to  be  expended  on  the 
same  length. 

If  Professor  Airy  might  be  admitted  as  a  competent  judge,  what  he 
had  said  in  evidence  ought  to  go  far  to  satisfy  Captain  Sleigh,  inasmuch 
as  he  affirmed  that  there  was  five  hundred  times  less  disturbance  ten 
feet  below  a  ten  foot  wave  than  at  the  surface;  and  twenty  foot  below, 
one  thousand  times  less ;  and,  if  weight  were  due,  this,  he  thought,  settled  the 
question,  because  all  that  was  required  to  be  found  out  as  to  Captain  Sleigh's 
plan  was  the  draught  of  water  necessary  to  counteract  the  incoming  swell 
which  carried  the  breaker.  He  was  of  opinion  that  a  depth  of  twelve  or 
fourteen  feet  would  be  enough  almost  anywhere  on  our  coasts.  At  the 
Land's  End,  or  thereabout,  and  on  the  West  Coast  of  Ireland,  in  westerly 
and  south-westerly  lasting  gales,  a  greater  depth  might  be  necessary,  which 
con  Id  always  be  given  if  the  importance  of  the  site  justified  the  increase  in  cost. 

The  preponderance  of  opinion,  instancing  those  of  Messrs.  Rendel,  Coode, 
Calver,  and  other  engineers  and  nautical  men  who  had  given  evidence, 
went  to  shew  that  there  was  little  or  no  disturbance  about  twelve  feet  below 
low-water  mark  at  Plymouth,  Holyhead,  Portland,  and  elsewhere,  where 
breakwaters  had  been  erected,  albeit  there  were  some  contradictions  the 
other  way.  He  was  for  trying  anything  that  had  been  invented  or  pro- 
jected that  promised  a  chance  of  saving  life,  and,  seeing  how  impossible  it 
was  to  find  the  money  for  large  stone  barriers  in  the  many  places  in  which 
they  were  required,  to  say  nothing  of  silting  up,  and  constant  repairs,  he 
thought  it  probable  that  a  cheaper  substitute  might  be  found  to  answer. 

He  dwelt  largely  on  the  wave-screen  of  Mr.  Calver,  and  eulogised  his 
pamphlet,  but,  while  disagreeing  with  him  in  condemning  every  kind  of  break- 
water, fixed  or  floating,  except  his  own,  he  (Captain  Claxton)  would  be  glad 
to  see  that  also  tried.  He  had  in  a  way  tried  it  himself  successfully  in 
protecting  the  "  Great  Britain  "  in  Dundrum  Bay,  a  drawing  of  which  he 
produced. 

He  next  went  into  the  objections  which  had  been  advanced  against 
floating  barriers ;  their  cost ;  the  wear  and  tear  ;  the  doubt  as  to  anchors 
and  moorings  holding ;  the  improbability  of  their  resisting  the  attacks  of 
seas  and  breakers,  and  the  great  probability  of  their  breaking  adrift  and 
carrying  with  them  the  vessels  under  their  shelter.  As  to  moorings,  he 
said  that  nautical  men  must  discard  every  idea  as  to  any  similarity  between 
the  mooring  or  anchoring  of  ships,  and  these  contrivances.  The  hawse- 
holes  of  ships  were  many  feet  above  water,  varying  from  seven  or  Jeight  to 
fourteen  or  fifteen,  according  to  the  ship  being  light  or  loaded,  whpre&s/fn 
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Captain  Sleigh's  craft  the  hawse-holes  were  ten,  twelve,  or  fourteen  feet  under 
water,  at  the  very  bottom  of  the  stage.  The  friction,  unlike  that  of  the 
chains  of  the  ship,  which  was  great  from  the  plunging  into  or  rising  over 
the  seas  like  Light  Vessels,  or  Trinity  buoys,  which  were  always  chafing, 
would  be  here  little,  or  he  believed  nothing;  in  Sleigh's  there  might  (and 
even  that  he  doubted)  be  a  slight  tightening  and  slacking  of  the  belly  or 
bight  of  the  chains,  and  that  he  thought  would  be  all.  Supposing  the 
mooring-chains  to  be  equal  to  a  ten-cwt,  anchor,  or  one  inch,  the  anchors 
might  be  equal  to  two  and  a  half  inch  chain,  and,  in  fair  holding  ground, 
could  never  start,  or  they  might  be  backed  in  doubtful  ground. 

The  attacks  of  the  seas  would,  he  thought,  be  trifling  on  the  smooth 
inclined  plane.  There  might  be  times  when  it  might  rush  up  the  whole 
width,  and  possibly  plump  into  die  haven,  and  what  then  ?  Just  nothing ! 
froth  and  nothing  else— no  disturbance.  As  to  their  breaking  adrift,  he 
pronounced  it  next  to  impossible.  Each  section  of  200  feet  having  four 
anchors  to  seaward,  and  each  section  attached  to  its  neighbour,  and  if  a 
vessel  rushed  upon  one  and  smashed  it  up,  it  need  not  come  under  the  lee, 
except  in  splinters.  He  thought  there  was  infinitely  more  risk  from  one 
vessel  driving  in  Yarmouth  Roads,  or  the  Downs,  on  those  to  leeward  of 
hem. 

Then,  from  one  of  these  sections  of  the  breakwater,  three  lighthouses,  he 
said,  would  be  on  each  series,  one  at  each  entrance,  and  one  part  most  seaward. 
He  thought  the  whole  barrier  might  be  considered  as  sacred  as  lighthouses 
were  considered  by  nations  even  in  war  time.  They  would  save  the  lives 
even  of  enemies  in  extremes.  With  regard  to  cost,  the  interest  alone  of  the 
money  expended  on  such  breakwaters  as  Plymouth,  combined  with  the 
annual  outlay  to  keep  it  in  repair,  would  renew  moorings,  anchors,  and  a 
whole  set  of  Sleigh's  sections,  of  similar  extent,  if  found  necessary,  every 
three  or  four  years.  But  he  was  prepared  to  show  that,  with  proper  atten- 
tion, creosoted  timber,  and  careful  repairs  in  the  summer,  they  might  be 
made  to  last  longer  than  the  oldest  ships — from  half  a  century  to  a  whole 
one.  And,  as  to  the  moorings,  where  there  was  no  friction,  there  would  be 
no  wear,  or  comparatively  little,  and  forty  or  fifty  years  with  summer  over- 
hauling, taking  up  and  varnishing,  might  be  their  duration.  Their  actual 
cost  being  about  a  fifth  or  sixth  of  the  whole. 

All  he  wanted  was  a  trial — an  experiment — and  he  thought,  now  that 
we  had  lost  the  rearing  of  apprentices,  we  could  not  be  too  chary  of  the 
lives  of  our  seamen,  and  most  particularly  as  all  foreigners,  to  the  cost 
of  the  British  shipowner,  were  encouraged,  and  a  preference  given  to  sailors 
of  all  nations  over  those  of  our  own. 

Captain  Sleigh  then  explained  the  principle  by  a  reference  to  a  large 
number  of  drawings  and  diagrams,  which  were  used  for  the  occasion,  and 
stated  that  at  that  moment  he  was  engaged  in  preparing  plans  for  laying 
down  a  series  at  Hastings. 

Vice-Admiral  Tayler,  C.B.,  then  said,  that,  as  the  paramount  object 
of  the  meeting  was  to  call  forth  the  opinions  of  nautical  men,  he  would 
confine  himself  entirely  to  practical  data,  which  had  already  proved  that 
floating  breakwaters  are  capable  of  being  securely  moored.  He  had  devoted 
more  th^n  forty  years'  attention  to  breakwaters,  and  was  perfectly  acquainted 
wkfc&e..principle  of  the  one  in  question.    He  had  been  successful  himself 
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in  establishing  one  at  La  Ciotat  in  France  during  the  time  of  Louis  Phi- 
lippe. Fourteen  sections  were  placed  down  off  a  pier  that  had  been  injured 
by  the  violent  breakers  upon  that  coast.  After  the  sections  were  down  four 
years,  the  French  Government  ordered  a  report  on  them  to  be  made,  and 
several  of  their  scientific  men  attended,  M.  Arago,  Admiral  Duprl, 
Minister  of  Marine,  and  Marshal  Soult  among  the  number.  The  break- 
water was  so  fully  approved,  that  an  order  was  given  for  forming  one  at 
Havre,  a  mile  and  a  half  in  length.  A  chart  was  prepared  for  the  purpose 
just  previous  to  the  Revolution  of  1848.  There  was  a  fine  manufactory  of 
steam  boats  and  steam  engines  at  La  Ciotat  belonging  to  Mr.  Mackenzie, 
and  when  the  Revolution  took  place  the  mob  burned  it  down,  and  tbey 
afterwards  went  and  broke  off  the  heads  of  the  breakwater,  and  added  it 
to  the  flames.  Admiral  Tayler  lost  £3,000  by  the  affair.  However, 
Marshal  Soult  said  he  had  no  doubt  the  breakwater  would  perfectly  suc- 
ceed, and  asked,  in  the  event  of  war,  what  would  become  of  them  ?  Admiral 
Tayler  replied,  "  that  an  international  law  might  be  passed,  and  that  they 
might  be  made  inviolable,  like  lighthouses.'' 

Admiral  Tayler  then  said  that,  without  taking  up  much  time,  he 
would  come  to  the  practical  part  of  this  subject.  Theory  was  of  very  little 
use  in  everything  connected  with  the  sea.  All  knew  that  the  British  Navy 
gained  everything  by  practice,  and  nothing  else.  The  origin  of  floating 
breakwaters  was  due  to  a  French  general,  who  invented  one  previous  to 
Plymouth  breakwater^  and,  by  permission  of  the  French  government,  tried 
every  experiment  with  it  and  failed ;  and  failed  for  a  very  simple  cause.  It 
was  simply  a  breakwater  with  a  base  of  from  40  to  200  feet.  It  was  on  an 
incline  plane  like  a  beach,  and  he  found  that  as  long  as  the  breakwaters 
remained  in  a  horizontal  position,  not  rising  and  falling  with  the  undula- 
tions of  the  waves,  the  water  ran  up  them,  that  was  when  the  wind  and 
wave  were  in  a  direct  line  ;  but  that  when  the  wind  set  upon  them  in  an 
opposite  direction,  acting  as  a  kind  of  lever,  and  the  sea  ran  up  the  slope, 
it  naturally  slewed  them  about  in  such  a  manner  that  no  woodwork  could 
stand  it.  The  project  was  consequently  abandoned.  Afterwards  Mr. 
White  laid  out  a  large  sum  of  money  in  making  another  at  Dover.  He 
brought  his  six  feet  under  water,  and  he  thought  that  would  be  quite  suffi- 
cient. The  breakwater  was  put  together;  but,  in  a  gale  of  wind,  he  found 
that,  as  a  great  number  of  the  sections  were  in  the  hollow  of  the  sea,  the 
water  came  up  them,  and  that  the  pressure  was  equal  to  8,000  tons  on  a 
section,  besides  the  moorings ;  and  as  the  water  rose  to  the  top,  it  tore  the 
woodwork  to  pieces.  He  could  not  moor  it,  for  the  sea  got  underneath  it, 
and  hove  it  all  up  with  the  anchor  out  of  the  ground.  He  therefore 
abandoned  it. 

It  would  give  him  (Admiral  Tayler)  great  pleasure  if  anything  could  be 
devised  to  dispense  with  the  enormous  cost  of  stone  breakwaters.  A  Royal 
Commission  had  been  appointed  to  inquire  into  the  question,  and  Mr. 
Calver,  who  was  opposed  to  all  kinds  of  breakwaters,  was  appointed  secre- 
tary. He  adopted  his  patent  for  inshore  breakwaters,  which  had  the  effect 
to  set  aside  all  others.  But  he  was  sorry  to  see  that  Mr.  Calver  had  con- 
demned in  Mo  floating  breakwaters.  But  if  all  floating  breakwaters  had 
failed,  what  right  had  we  to  imagine  that  his  theoretical  wave-screen  would 
succeed? 

Admiral  Tayler  then  explained  his  breakwater  that  was  laid  down 
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in  France.  It  was  somewhat  in  the  form  of  a  double  prism,  and  consisted  of 
a  network  of  massive  timbers,  securely  fastened  together.  It  was  launched 
broadside  on,  and  towed  out  in  that  manner,  and  the  moorings  went  through 
the  keel.  It  was  intended  to  resist  breakers.  The  body  of  the  breakwater 
was  open,  and  full  of  inert  water ;  and,  this  water  being  inert,  of  course  the 
water  to  leeward  was  quiescent.  Consequently,  when  the  sea  broke  upon 
it,  there  was  a  solid  body  of  water  to  break  upon,  the  same  as  a  wall.  The 
breakers  could  not  press  it  down,  because  the  water  had  to  pass  through 
the  interstices,  and,  as  the  moorings  which  passed  through  the  keel  acted  as 
ballast,  it  always  rose  to  the  perpendicular,  and  no  ship  passing  over  it 
could  destroy  it. 

He  then  explained  that  if  a  smooth  basin  was  wanted,  he  could  form  an 
artificial  bar  of  earth  and  stone,  and  fill  it  up  with  rubble.  He  brought 
that  up  to  five  feet  of  low-water  mark,  and  filled  it  up  with  sand.  He  pro- 
posed to  put  an  iron  barrier  upon  this  sand  bar.  He  could  form  a  harbour 
at  Dover  on  his  principle,  with  a  pier  for  Armstrong  guns,  in  three  years, 
for  800,000/.  whereas  the  present  harbour  of  refuge  would  probably  cost 
the  country  5,000,000/. 

In  answer  to  a  question  from  the  Chairman — What  was  the  depth  of 
water  at  La  Ciotat,  where  his  moorings  were  kid  down  ? 

Admiral  Tayi.fr  said  that  it  was  about  45  feet. 

In  answer  to  a  question  from  Captain  Adderley  Sleigh— -What 
became  of  his  breakwater  at  Brighton  ? 

Admiral  Tayler  said  it  was  broken  up,  Dut  not  broken  up  by 
the  sea.  He  received  a  letter  from  the  Admiralty  to  go  and  lay  down  hi 
moorings,  but  the  Admiralty  could  not  let  him  have  a  steamer  for 
the  purpose  at  that  season  of  the  year,  nor  even  a  boat.  He  had  to 
get  a  billy-boy  boat,  and  take  it  down  to  Shoreham.  He  took  out 
the  chains  one  at  a  time,  laid  them  down,  buoyed  them,  and  fixed  them ; 
but  when  he  came  to  lay  down  one  of  them  he  could  not  find  the 
buoy— -it  had  been  cut  by  some  small  vessel.  He  got  a  small  anchor, 
and  a  government  chain,  and  moored  it  with  them.  It  rode  a  winter  and 
a  half  with  that  small  chain,  then  the  chain  gave  way;  and  such  was 
the  strength  of  the  breakwater,  that  it  came  back  on  the  other  and  rode 
out  the  gale,  and  was  very  little  damaged.  He  put  it  on  the  beach,  and 
there  it  remained,  proving  to  the  most  sceptical  its  strength,  adaptation, 
and  durability. 

Captain  Claxton  said  that  Admiral  Tayler  had  alluded  to  a  break- 
water like  Captain  Sleigh's,  which  the  sea  rolled  under  and  lifted  up ;  hot 
he  said  that  it  only  drew  six  feet  of  water.  They  took  theirs  down  twelve 
feet,  which  made  all  the  difference.  Their  architect  said  the  breakwater 
would  be  so  strong  that  no  sea  would  ever  destroy  it.  It  had  a  double  deck* 
diagonally  placed,  and  caulked  like  a  ship's  deck,  and  could  be  made  as 
strong*  as  necessary.  They  had  seen  the  President  of  the  Board  of  Trade 
upon  the  question  whether  dues  for  breakwaters  could  be  levied,  because 
the  Company  would  not  go  on  until  there  was  a  power  to  levy  toll  on 
vessels  using  the  shelter.  They  intended  to  put  one  up  at  Hasting*,  to 
prove  whether  it  would  do  or  not. 

In  conclusion,  the  Chairman  thanked  Captain  Claxton,  Captain  Sleigh, 
and  Admiral  Tayler,  for  the  clear  statements  they  had  given  of  their 
respective  plans* 
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April  30, 1860. 
Colonel  the  Hon*  JAMES  LINDSAY,  IIP.,  in  the  Chair. 
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ON  A  NEW  PRINCIPLE  FOR  THE  PROTECTION  OP  RIFLEMEN. 
By  Francis  Galton,  Esq.,  F.R.S.  &c. 

A  and  B  (fig.  1)  are  two  combatants,  armed  with  similar  rides  or 
muskets,  and  firing  at  one  another,  over  parapets  not  less  than  100  yards 
apart.  I  propose  to  show  that  a  screen  may  be  interposed  by  one  of 
them,  A,  that  shall  not  affect  the  view  which  either  party  has  of  the  other; 
that  shall  in  no  way  prejudice  A's  power  of  hitting  B;  but  which  shall 
make  it  wholly  impossible  for  B  to  hit  A  (by  direct  fire). 

It  is  well  known  that  the  course  of  a  projectile  does  not  lie  in  a, 
symmetrical  curve,  but  that  its  descent  is  more  rapid  than  its  ascent;  in 
fact,  at  average  ranges,  in  the  case  of  the  Enfield  rifle,  it  is  nearly  one- 
half  mote  rapid ;  and  in  the  case  of  a  common  musket  ball,  the  ratio  is  still 
larger.  Consequently,  the  trajectories  of  A's  and  B's  shots,  fired  at  the 
exaggerated  elevation  represented  in  fig.  1,  and  having  a  range  A  B, 
would  follow  pretty  nearly  the  curves  there  represented ;  whereby  it  is 
clear,  that  a  ball-proof  bridge,  W,  would  have  the  effect  asserted  to  be 
possible.  A's  ballet  would  pass  out  under  the  bridge,  but  B's  bullet 
would  strike  against  the  bridge. 

In  short,  I  wish  to  point  out  the  advantage  of  firing  at  an  enemy  under 
horizontal  bridges,  placed  some  yards  in  advance. 

We  will  proceed  by  examining  into  the  precise  facts  of  the  case— into 
the  actual  angles  of  ascent  and  of  descent  of  the  Enfield  bullets,  at  different 
ranges,  and  will  thence  deduce  the  precise  amount  of  effective  cover  which 
the  arrangement  I  propose  might  be  made  to  afford. 

I  haJve  compared  with  care  such  data  as  I  could  obtain  upon  the  tra- 
jectory of  the  Enfield  rifle,  and  believe  the  following  tables  will  be  found 
substantially  correct. 
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In  fig.  1— 

A  h  B  is  the  line  of  sight  between  A  and  B. 

A  b  is  the  first  part  of  the  course  of  A's  bullet,  towards  B. 

a  A  is  the  last  part  of  the  course  of  B's  bullet,  towards  A. 

b  d  is  the  last  part  of  the  course  of  a  bullet  from  B,  so  fired  as  just  to 
skim  the  under  surface  of  W. 

Then  no  bullet  fired  by  B,  which  passes  under  W,  can  possibly  hit  & 
higher  than  d.  , 

In  cases  such  as  those  with  which  we  have  to  deal,  A  a,  b  A,  and  b  d, 
may  all  be  considered  as  straight  lines,  and  not  as  parts  of  curves;  and 
ab  may  be  considered  as  equal  to  the  distance  between  d  and  the  top  of 
the  parapet  K.  . 

In  computing  the  following  table,  A*  has  been  taken  =1000  inches, 
that  is,  about  28  yards. 


A  h  =  1000  inches  =  about  28  yards. 

Angle  of 
Ascent. 

Angle  of 
Descent. 

_ 

Yards  Range. 

b  kf  inches. 

a  A,  inches. 

ab,  inches. 

0 

o  6 

o         / 

0    0 

0*0 

0-0 

o-o 

100 

0  12 

0  22 

3-6 

6-4 

2-9 

200 

0  24 

0  42 

7-0 

12-4 

5-4 

300 

0  38 

1     7 

11-0 

19-4 

8-4 

400 

0  54 

1  38 

15-7 

27-6 

11-9 

500 

1  13 

2    8 

21-2 

87-4 

16-2 

600 

1  32 

2  41 

26-8 

47-6 

20-7 

700 

1  65 

a  25 

33-4 

59-0 

25-6 

800 

2  22 

4  10 

41-3 

73-0 

31-7 

It  is  upon  the  existence  and  the  amount  of  a  b  that  the  protection,  which 
W  can  afford,  depends.  I  will  now  explain  what  appears  to  me  as  the 
simplest  method  by  which  a  rifleman  may  avail  hintself  of  it. 

I  trust  it  will  be  distinctly  understood  that  I  do  not  venture  to  propose 
any  particular  description  of  shield;  but  that  I  confine  myself  to  enfbrdng 
a  principle,  leaving  its  application  to  others.  I  am  the  more  inclined  to 
do  so,  as  persons  better  informed  than  myself  have  suggested  that  extem- 
poraneous contrivances  would  be,  probably,  the  most  feasible.  A  man 
crouching  on  the  ground  might  fire  below  a  gabion,  or  some  equivalent 
for  a  gabion,  laid  crosswise  upon  two  others  and  placed  twenty  or  thirty 
yards  in  advance  of  him.  There  are  cases  where  he  might  avail  himself 
of  the  cover  of  actual  bridges,  or  where,  when  sheltered  in  a  building,  Be 
could  stand  far  away  from  one  of  the  windows,  and  so  select  his  position 
that  his  bullet  should  skim  below  its  topmost  edge.  Yet,  while  I  do  not 
pretend  to  advocate  any  regularly  constructed  piece  of  mechanism,  I  feel  it 
will  enable  me  to  convey  my  meaning  more  precisely  if  I  describe,  a*  I 
will  now  do,  some  one  arrangement  that  would  undoubtedly  give  proteo- 
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tion,  and  would  also  be  well  calculated  for  purposes  of  experiment  on  the 
truth  of  my  figures.* 

Figs.  2  and  8  represent  a  solid  wooden  "  sash,"  S  (like  a  window-sash), 
covered  in  front  with  wrought-iron  plates  of  not  less  than  one-eighth  of 
an  inch  in  thickness.  It  slides  up  and  down  between  two  supports,  R,  K, 
and  is  balanced  by  counterpoises,  (one  of  which,  C,  is  seen  in  fig.  8,)  pre- 
cisely as  a  common  window-sash.  This  machine  is  placed  28  yards 
behind  W,  and  the  rifleman,  A,  stations  himself  behind  the  sash.  He  is 
supposed  to  fire,  resting  his  weapon  upon  S,  at  the  level  of  the  dotted 
line  (fig.  2),  and  the  machine  takes  the  part  of  K  in  fig.  1.  The  figures 
800,  700,  &c.  standing  for  yards,  will  be  observed  upon  the  sloping  edge 
of  S  (fig.  2).  They  are  written  outside  of  the  sash,  because  the  smallness 
of  the  figure  made  it  impossible  to  insert  them  legibly  upon  it. 

The  object  of  them  is  to  instruct  A  as  to  the  elevation  he  may  give  to 
his  sash,  without  obstruction  to  the  egress  of  his  own  bullet,  under  W. 
The  heights  of  the  points  to  which  these  figures  refer,  above  the  dotted 
line  in  fig.  2,  are  taken  from  the  entries  in  column  b  h,  corresponding  to 
800,  700,  &c.  yards'  range. 

We  will  suppose  that  A  wishes  to  fire  at  B  With  the  sight  of  his  rifle 
adjusted  to  550  yards.  He  will  elevate  his  sash  until  the  line  of  sight 
that  joins  B  and  the  under  edge  of  W  shall  cut  the  sloping  edge  of  the 
sash,  half-way  between  the  divisions  500  and  600. 

But,  as  on  the  one  hand  a  much  lower  elevation  of  the  sash  than  this 
would  suffice  for  A's  security,  so,  on  the  other  hand,  if  this  extreme  eleva- 
tion of  550  be  adopted,  A  will  be  secure,  not  only  against  B's  fire,  but 
also  against  that  of  as  many  other  riflemen  as  the  nature  of  the  "  bridge  " 
principle  permits.  The  limits  of  A's  security  are  shown  by  the  oblique 
lines  I  I,  n  H,  &c.  (fig.  2).  They  are  all  drawn  parallel  to  the  sloping 
edge  of  S  and  at  vertical  distances  below  it,  corresponding  to  the  entries  in 
column  a  h.  They  are  to  be  used  as  follows: — Suppose  the  sash  has  been 
elevated  to  500 ;  then  B's  bullet,  fired  from  500  yards  and  skimming  the 
under  edge  of  W,  will  hit  the  sash  level  with  the  point  where  the  oblique 
line  V  V  cuts  the  vertical  line  drawn  downwards  from  500.  It  will  be 
seen,  on  reference  to  fig.  2,  that  this  level  is  considerably  below  the  hori- 
zontal dotted  line  (which  is  the  limit  of  A's  security).  Similarly,  the  in- 
tersection of  IV  IV  with  the  same  vertical  line  gives  a  safe  level;  in  other 
words,  a  rifleman  at  400  yards  cannot  hit  A  when  the  sash  of  the  latter 
is  adjusted  to  500  yards.  At  HI  HI  A's  danger  has  commenced:  rifle- 
men at  800  yards,  and  on  the  same  plane  as  A  and  B,  can  hit  him. 

There  is  still  another  case.  Suppose  A  has  made  his  adjustment  for 
firing  at  B,  when  he  observes  a  rifleman,  C,  on  a  different  plane  to  that 
on  which  B  and  himself  are  standing:  what  is  his  security  against  C's 
fire  ?  In  answer  to  this,  he  has  simply  to  consult  the  oblique  lines,  on 
precisely  the  same  principle  as  that  already  explained.  He  must  ascertain 
the  point  at  which  a  line  of  sight,  passing  from  C  and  skimming  the 
under  edge  of  W,  will  cut  the  sloping  edge  of  his  sash.     Then,  if  a  ver- 

*  I  should  be  glad  to  learn  whether  a  ballet  suffers  deflection  from  passing  very  near 
to  an  obstacle,  like  W  ;  and,  if  so,  at  what  distance  from  the  obstacle  its  influence  is 
felt— P.  G.  + 
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tical  line,  drawn  downward*  from  that  point,  cats  the  oblique  fine  corre- 
sponding to  the  distance  between  C  and  himself  bcfow  the  dotted  line,  he  is 
safe?  otherwise,  he  is  not. 

Strictly  speaking,  in  protracting  these  various  measurements  on  fig.  2, 
allowance  would  have  to  be  made  for  the  diameter  of  the  ballet 

If  the  reader  will  take  the  pains  to  fix  a  piece  of  paper,  ruled  like 
fig.  2,  but  drawn  to  a  natural  scale,  against  the  upper  sash  of  one  of 
his  own  windows,  and  experimentalise  on  taking  sights,  he  will  find  the 
practical  application  of  the  figure  to  be  exceedingly  simple,  far  mote  so 
than  it  would,  probably,  appear  from  the  above  tedious  description, 

Protection  may  be  obtained  at  varying  ranges,  not  only  by  adjusting 
the  elevation  of  a  sash,  but  equally  well  by  adjusting  that  of  the  bridge! 
the  sash  remaining  stationary;  or  by  varying  the  horizontal  distance 
between  the  sash  and  the  bridge.  I  do  not,  as  I  have  already  said,  pro- 
pose to  enter  into  practical  illustrations  of  how  these  manoeuvres  may  be 
conveniently  effected ;  my  object  is  simply  to  indicate  a  principle. 

The  way  in  which  I  have  thus  far  put  the  case,  does  not  wholly  exhaust 
the  merits  of  the  "  bridge  "  principle,  especially  when  firing  at  short  distances. 
I  have  hitherto  proceeded  on  the  supposition  that  A*s  rifle  is  aimed  directly^ 
at  B's  rifle,  and  this  would  be  pretty  nearly  the  case  if  B  were  crouching  in* 
a  rifle-pit  or  kneeling  behind  an  embankment,  exposing  little  more  than 
his  head  to  the  fire  of  A.  But  if  B  be  a  soldier  in  the  open  field,  that 
part  of  his  person  which  is  below  the  level  of  his  rifle,  when  laid  to  his 
shoulder,  exposes  folly  twelve  times  as  large  an  area  to  the  fire  of  A,  as 
that  part  which  is  above  it.  Supposing  B  to  kneel,  the  proportion  will 
be  about  as  9  to  1.  Consequently  A  need  not  aim  at  B's  rifle  at  alL 
Especially  at  close  quarters,  he  may  elevate  his  sash  so  high  as  to  prevent 
him  from  even  seeing  B's  rifle,  and  may  direct  his  fire  at  the  level  of  1ft 
belt,  or  even  lower,  while  B  would  be  wholly  unable  to  see  any  part  of 
A,  much  less  to  reach  him  with  the  direct  fire  of  his  bullets. 

The  principle  of  the  "  bridge  "  is  just  as  true  for  cannon  as  for  rifles ; 
but  it  is  another  question,  which  I  understand  must  be  answered  nega- 
tively, whether  it  would  be  possible,  in  practice,  to  construct  and  use 
such  massive  screens  as  would  be  required  to  withstand  the  battery  of 
artillery. 

Lastly,  this  principle  is  likely  to  be  of  greater  relative  advantage  to  us 
than  to  others,  because  our  soldiers  are  the  best  armed  of  any  nation; 
therefore  their  bullets  have  the  flatter  trajectories,  and  the  value  of  a  b 
is  consequently  increased  to  their  advantage  and  decreased  to  the  disad- 
vantage of  their  opponents.  If  the  assailants'  bullets  had  flatter  trajectories 
than  our  own,  a  b  would  be  decreased,  and  might  be  reduced  to  0,  or 
even  to  a  negative  quantity,  in  which  cases  the  bridge  would  be  of  no  pro- 
tection at  alL 
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Colonel  P.  6.  YORKE,  F.R.S.,  in  the  Chair. 


The  Chairman  announced  that  six  Annual  Subscribers  had  joined  the 
Institution  since  the  last  Evening  Meeting. 

Nepean,  Wm.  Major-General  Ommanney,  Octavras,  Capt.  Surrey  Rifle  Volra. 

Rodd,  John  R,  Comr.  R.N.  Oloee,  F.  A.  Comr.  R.N. 

White,  W.A.  Aast.  Surg.  47th  Regt         Bunn,  Richd.  Lieut.  87th  Regt. 


RIFLED  ORDNANCE. 

^  By  Captain  T.  A.  Blakbly,  H.P.R.A.,  M.R.I.A.,  Ac. 

Riflbd  barrels  were  in  use  more  than  two  centuries  before  Mr.  Robins 
explained  the  cause  of  their  throwing  bullets  more  accurately  than  smooth 
bores ;  and  nearly  another  century  elapsed  before  elongated  projectiles  were 
introduced,  although  that  extraordinary  man  clearly  pointed  out  the  advan- 
tages  to  be  derived  from  them.  Progress  has  lately  been  more  rapid :  only 
thirty  years  elapsed  between  Captain  Norton's  first  successful  experiments, 
and  the  adoption  in  this  country  of  his  system  of  firing  elongated  bullets 
so  constructed  as  to  enter  the  barrel  easily,  and  to  expand  on  the  ignition 
of  the  powder  so  as  to  fill  the  grooves  of  a  rifle.  Mr.  Robins  suggested 
elongated  bullets ;  Captain  Norton  first  overcame  those  difficulties  in  their 
use  which  had  prevented  Mr.  Robins  from  putting  into  practice  his  own 
views.  Hundreds,  I  may  say  thousands,  have  improved  this  system  in 
detail;  no  one  has  yet  succeeded  in  altering  it  in  any  material  feature. 
The  names  of  Robins  and  Norton  will  therefore,  I  venture  to  predict,  be 
recorded  in  history  long  after  the  discoverers  of  the  best  proportions  of 
tallow  and  wax  for  lubricating  wads,  and  the  rival  advocates  of  male  and 
female  screw  breech-plugs,  have  been  forgotten. 

The  chief  points  on  which  difference  of  opinion  still  exists,  are— 

1st  The  best  method  of  avoiding  windage,  without  making  the  load- 
ing difficult. 
2nd.  The  proper  proportion  between  length  and  thickness  of  pro- 
jectile. 
3rd.  The  amount  of  rotation  necessary  to  keep  the  axis  of  the  bullet 

in  the  desired  direction. 
4th.  The  best  manner  of  giving  the  rotation. 
1.  The  most  generally-used  contrivance  to  avoid  windage  is  to  make  the 
leaden  bullet  hollow  at  the  back,  so  that  the  gas  of  the  burning  powder 
shall  force  the  edges  of  the  lead  against  the  inside  of  the  rifle-barrel.  It 
has,  however,  been  found,  that  if  the  bullet  is  long  the  hollow  is  quite 
unnecessary,  the  inertia  of  the  front  of  the  bullet  being  sufficient  to  force 
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the  middle  and  hind  parts  to  bulge  out  to  the  sise  of  the  barrel.  Mr. 
Ingram,  the  well-known  gunmaker  of  Glasgow  (the  first  manufacturer  in 
this  country  of  steel  barrels),  tells  me  that,  so  far  from  hollowing  the  rear- 
end  of  his  ballets,  he  prefers  to  taper  them  when  long ;  and  the  Swiss,  we 
know,  do  the  same.  General  Jacob,  Mr.  Whitworth,  and  others,  make 
bullets  almost  to  fit  the  barrel,  and  bj  so  doing  are  enabled  to  use  a  harder 
material  than  lead.  Others  again  have  returned  to  the  old  method  of 
inserting  the  bullet  at  the  breech-end  of  the  rifle,  which  they  make  wider 
than  the  rest  of  the  barrel. 

Practically,  none  of  these  systems  seem  to  have  any  decided  advantage 
over  the  others — for  small  arms.  The  direction  in  which  we  must  look 
for  improvement  is  in  simplification  of  breech-loading  apparatus,  or  in 
slight  alteration  in  the  form  of  bullets,  to  permit  them  to  enter  the 
barrel  more  easily,  yet  to  yield  to  the  first  pressure  of  the  powder  and  fill 
the  bore. 

2.  The  length  of  a  bullet  must  be  determined  by  a  consideration  of  the 
purpose  to  which  it  is  to  be  applied.  The  longer  and  narrower  a  bullet 
is,  the  less  will  be  its'  surface  exposed  to  the  resistance  of  the  air ;  the 
less,  consequently,  the  diminution  of  its  velocity.  On  the  other  hand*  it 
must  be  remembered,  that  the  pressure  of  the  gas  of  the  powder  acts  on 
an  equally  small  surface,  so  that  initial  velocity  is  sacrificed. 

Conclusive  experiments  have  not  yet  been  made  to  ascertain  the  initial 
velocities  of  bullets  from  small-arms ;  but  we  know  that  the  long  Armstrong 
projectile  from  cannon  leaves  the  piece  with  a  velocity  of  only  1080  feet 
per  second,  and  a  common  round  iron  shot  with  about  double  as  much. 
Weighing  then  the  facility  of  keeping  velocity  and  the  difficulty  of 
acquiring  it,  both  of  which  increase  pari  passu  as  the  bullet  is  elon- 
gated, it  will  be  found  that,  to  attain  any  given  range  with  a  maximum 
of  facility,  the  bullet  must  be  of  a  particular  shape.  From  the  nature 
of  the  problem,  it  is  clearly  impossible  that  the  best  length  for  a  bullet 
to  range  2,000  yards  can  be  also  the  best  for  a  range  of  200  yards. 
For  the  former  we  require  a  long  bullet,  leaving  the  rifle  slowly,  but 
keeping  its  velocity  almost  undiminished ;  tor  the  latter  we  want  a  short 
bullet,  to  traverse  the  space  quickly. 

In  deciding  on  the  choice  of  a  military  weapon,  many  points  must  be 
carefully  weighed.  Shall  the  whole  army  have  but  one  kind  of  weapon  ? 
If  so,  shall  we  sacrifice  long  range  to  efficiency  at  moderate  range,  or 
shall  we  purchase  the  chance  of  killing  a  general's  horse  a  mile  off  at 
the  price  of  ten  or  even  five  per  cent,  of  our  effective  fire  at  close 
quarters?  Shall  we  have  two,  or  even  three,  kinds  of  rifle?  These 
questions  are  yet  unanswered,  and,  I  trust,  will  be  fully  discussed  this 
evening.  My  own  opinion  is,  I  confess,  not  the  popular  one.  I  incline 
to  that  weapon  whose  best  snooting  is  at  200  yards— the  Enfield  rifle, 
or,  better  still,  the  Swiss,  which  fires  a  lighter  bullet. 

8.  As  rotation  in  one  direction  is  given  to  the  projectile  to  counter- 
balance forces  tending  to  make  it  turn  in  another,  it  follows  that  the 
longer  the  bullet,  and,  consequently,  the  greater  the  leverage  of  the 
latter  forces,  the  greater  must  be  the  correcting  force.  It  will  not,  how- 
ever, be  enough  to  iucrease  the  twist  in  proportion  to  the  disturbing 
forces,  it  mutt  also  be  increased  in  the  inverse  ratio  of  the  diameter  of 
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bullets  of  like  length,  to  produce  the  same  amount  of  rotary  momentum. 
The  particles  at  the  circumference  of  a  bullet  one  inch  in  diameter, 
rotating  100  times  in  a  second,  have  only  exactly  the  same  velocity  as 
those  of  one-half  the  diameter  and  rotating  twice  as  often.  So  evident 
is  this,  that  I  believe  no  difference  of  opinion  exists  as  to  the  rule  that 
the  more  elongated  the  projectile  the  greater  must  be  the  twist. 

Many  experiments  have  been  made,  with  a  view  to  determine  the  exact 
length  of  bullet  each  degree  of  twist  can  steady.  Amongst  others,  I  may 
mention  those  of  Mr.  Dove,  of  Glasgow,  who  had  a  set  of  steel  barrels 
rifled,  of  precisely  the  same  length,  weight,  diameter  of  bore,  and  shape 
of  groove ;  the  only  difference  being  in  degree  of  twist.  He  found  that, 
with  one  turn  in  50  diameters,  he  could  fire  a  bullet  three-and-a-quarter 
diameters  in  length ;  with  one  turn  in  60  diameters  he  could  use  a  bullet 
2g  diameters  in  length,  with  one  turn  in  75  calibres  the  bullet  might 
be  a  little  more  than  1 J  diameters  in  length. 

The  Swiss  Government  about  the  same  time  made  similar  experiments, 
and  determined  on  the  use  of  a  military  rifle,  fife  inch  in  bore,  throwing 
a  bullet  2*44  calibres  long,  with  only  one  turn  in  80  calibres.  The  ap- 
parent discrepancy  of  these  results  is  explained  by  the  very  great  charge 
of  gunpowder  used  by  the  Swiss.  Their  bullets  weighing  less  than  half 
as  much  as  the  Enfield  or  Mr.  Whitworth's  bullets,  a  man  can  use  a 
charge  of  powder  which  would  disable  him  if  he  attempted  to  use  it 
with  a  heavier  bullet ;  he  consequently  obtains  much  greater  initial  velo- 
city. 

General  Jacob  made,  perhaps,  the  most  extensive  series  of  experiments 
ever  undertaken  by  an  individual.  He  found  that  a  bullet  2J  calibres 
in  length  could  be  kept  point  foremost  by  firing  it  from  a  barrel  with 
a  twist  of  one  in  57  calibres,  even  when  the  point  was  lighter  than  the  base. 
While  General  Jacob  and  Mr.  Dove  were  making  experiments  at  their 
own  expense,  Mr.  Whitworth  was  making  some  at  that  of  the  country. 
As  he  has  takeri  out  patents  for  any  improvements  he  has  made,  they 
can  be  accurately  ascertained  from  his  published  specifications,  so  I  need 
only  briefly  refer  to  them.  The  bullet  he  wishes  to  introduce  into  the 
military  service  of  this  country  is  3  calibres  in  length,  and  weighs  520 
grains.  With  80  grains  of  powder  he  can  project  this  bullet  from  a  rifle- 
barrel,  having  one  turn  in  46  diameters,  to  a  distance  of  upwards  of  a 
mile  with  astonishing  accuracy.  The  initial  velocity  is,  however,  not 
great,  and  the  rifle  is  very  expensive,  depending  for  its  accuracy  on  workman- 
ship only,  not  on  the  development  of  any  new  principle.  We  may  fairly 
consider  it  proved  by  General  Jacob,  by  Mr.  Dove,  and  by  Mr.  Whit- 
worth, that  with  a  moderate  initial  velocity  of  bullet,  one  turn  in  45  or 
50  calibres  is  ample  to  give  rotation  to  the  longest  rifle  bullet  required. 
We  may  also  accept  the  theory  acted  on  by  the  Swiss,  vis.  that  with 
greater  initial  velocity  less  turn  will  suffice,  and  the  converse  as  proved 
by  the  Sardinians,  who  use  a  small  charge  of  gunpowder,  but  the  ex- 
tremely short  twist  of  one  turn  in  26  calibres.  All  the  bullets  I  have 
referred  to  were  solid,  and  some  tapering  at  both  ends.  When  the  base 
is  hollowed,  and  the  centre  of  gravity  thrown  forward,  the  bullet  is  under 
different  conditions,  which  we  shall  scarcely  have  time  to  discuss  to-night. 
Suffice  it  to  say,  that  less  force  must  evidently  suffice  to  keep  the  weight 
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in  front  than  elsewhere,  that  being  the  position  it  would  seek.  Captain 
Tamisier,  a  French  officer,  found  also  that  circular  grooves  cut  round 
the  base  of  bullets  steady  their  flight,  by  acting  the  part  of  the  feathers 
of  an  arrow.  He  succeeded  in  throwing  bullets,  7  diameters  in  length,  yet 
point  foremost.     This  is  one  of  the  most  valuable  improvements  in  bullets. 

4.  To  give  the  necessary  rotation  to  the  bullet,  grooves  are,  we  all  know, 
cut  spirally  round  the  inside  of  the  rifle  barrel.  Some  recommend  shallow 
grooves,  some  deep  ones  ;  some  oblong,  some  triangular ;  some  recommend 
sharp  angles,  some  wish  the  angles  cut  away ;  and,  strange  to  say,  all 
methods  seem  to  answer  the  purpose  very  nearly  equally  well  with  small- 
arms.  I  will  therefore  reserve  the  discussion  of  this  point  till  I  come 
to  consider  the  case  of  large  guns,  in  which  the  nature  of  rifling  will 
be  found  much  more  important. 

Besides  the  main  points  to  which  I  have  referred,  much  might  be  said 
on  the  best  method  of  keeping  a  barrel  clean,  on  the  best  material  of 
which  to  make  it,  and  on  many  other  more  or  less  important  questions, 
all,  like  the  foregoing,  eqally  applicable  to  rifled  small-arms  and  rifled 
cannon.  I  must,  however,  hasten  to  the  more  especial  consideration  of  the 
latter. 

It  must  have  struck  every  one  as  strange  that,  all  the  conditions  of 
success  being  known  for  rifled  small-arms,  cannon  should  not  earlier  have 
been  rifled. 

The  reason  is  not  obvious  why  large  bullets  from  large  rifles  should  not 
give  results  proportionate  to  those  obtained  from  small  bullets  and  small 
rifles.  Colonel  Cavalli,  the  able  superintendent  of  the  Sardinian  cannon 
factory,  was  one  of  the  first  who  grappled  with  the  difficulty.  He  found, 
however,  that  if  he  used  more  than  a  very  moderate  charge  of  gunpowder, 
his  cannon  burst.  Mr.  Lancaster's  experience  might  be  stated  in  the  same 
words. 

In  1854  Mr.  Bashky  Britten  made  a  most  valuable  invention.  He 
contrived  to  solder  a  leaden  ring  to  an  iron  shell  so  firmly  that  they  do  not 
separate  when  fired.  Very  many  attempts  had  been  made  to  surround  the 
whole  or  part  of  iron-shot  with  lead,  but,  before  Mr.  Britten,  none  e?er 
succeeded  in  making  the  lead  adhere. 

He  has  been  engaged  in  a  series  of  experiments  for  some  years,  firing 
his  compound  shells  from  rifled  cast-iron  cannon.  He  finds,  however,  that 
his  success  is  limited  by  the  certainty  that  the  guns  will  burst  (one  has 
done  so)  if  he  uses  a  full  charge  of  gunpowder. 

In  1856  Mr.  Joseph  Whitworth  rifled  a  cannon  on  the  model  of  one  of 
his  successful  small-arms.  To  a  bore  of  only  4£  inches,  he  left  a  thickness 
of  9  inches  of  metal  all  round ;  yet  this  cannon  burst  almost  immediately 
He  then  tried  one  with  sides  still  thicker,  but  it  too  burst— at  the  sixth 
round.* 

In  1855  Mr.  John  Lawrence  had  a  95-cwt.  gun  rifled  almost  exactly 
like  an  Enfield  rifle,  and  fired  from  it  80-pound  shots,  obtaining  a  range  of 
2,600  yards,  with  five  degrees  of  elevation,  as  yet  the  lowest  trajectory  hut 
one.  The  gun  burst  after  a  few  rounds.  I  might  enumerate  dozens  of 
attempts  made  to  produce  efficient  rifled  cannon,  each  with  all  the  elements 
of  success,  except  one.  Windage  was  prevented  in  Mr.  Britten's  and  in 
*  S«e  Sir  Howard  Douglas  u  On  Naval  Ghuln•ly.,, 


Digitized  by  LjOOQIC 


PL.  1 


Pig.l.  Preach  Gtul,  Pattern  1859. 

I     I      1      I      I      C 


111      1      1 


Pig  .  2  .  Armstrong  PielA  Gun,  Pattern.  J859 . 
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Pig  .  4  .    70  Pound  Armstrong, 1860. 


Fig.  5.    132  Pound  Blakefy  Giro,  1857. 
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Mr.  Lawrence's  miuzle^oading  guns  by  the  expansion  of  lead ;  in  Mr. 
Whitworth's  by  the  mechanical  fit  of  the  projectile.  The  amount  of  rota- 
tion adopted  by  Cavalli  and  Wahrendorff  was  precisely  the  same  as  that 
mow  advocated  by  Mr.  Whitworth.  Their  system  of  breech-loading  was 
at  least  as  simple  as  his,  or  Sir  William  Armstrong's.  As  I  said  before, 
only  one  thing  was  wanting,  and  that  was  strength  of  barrel. 

Now  that  we  know  how  to  make  barrels  strong  enough,  we  are  apt  to 
forget  our  embarrassment  a  few  years  back— the  intense  disappointment 
with  which  we  received  the  news  of  the  bursting  of  Mr.  Nasmyth's  wrought- 
iron  gun,  followed  by  that  of  Mr.  Walker's— the  avidity  with  which  Nova 
Scotia  iron  was  bought  up  as  being  stronger  for  gun-founding — the 
hundreds  of  thousands  we  spent  at  Woolwich  to  discover  a  better  method 
of  casting  iron — the  cold  water  thrown  during  two  consecutive  years  by  the 
British  Association  on  all  proposals  to  build  up  guns— the  trial  of  cast 
steel  at  £800  a  ton— all  this  we  are  disposed  to  forget. 

I  should,  however,  be  most  ungrateful  to  this  Institution  if  I  allowed  to 
be  forgotten  its  instrumentality  in  diffusing  the  knowledge  of  those  simple 
means  for  obtaining  great  strength  in  cannon  which  were  first  adopted 
immediately  on  their  publication  in  our  Journal,  and  are  now  almost  uni- 
versally used.  In  France,  in  Sardinia*  and  in  Spain ;  last  ye&r  in  this 
country,  and  now,  I  am  told,  in  Russia  and  in  Holland,  the  views  promul- 
gated by  this  Institution  have  been  adopted.  I  am  vain  enough  to  believe 
that  experiments  conducted  by  myself  had  much  effect  in  convincing  people; 
but,  had  the  results  of  those  experiments  not  been  published  by  this  Institu- 
tion, the  effect  would  have  been  lost. 

The  method  of  making  cannon  to  which  I  refer  is  probably  familiar  to 
you  all.  Cannon  are  now  made  of  concentric  tubes,  each  tube  compressing 
that  within  it,  so  that  the  whole  thickness  must  take  share  in  the  strain 
produced  by  firing.  I  need  not  remind  you  that  in  any  thick  tube  made  in 
one  piece,  whether  of  cast  iron,  or  wrought  iron,  or  steel,  or  brass,  the 
inside  is  liable  to  be  fractured  before  much  strain  is  communicated  to  the 
outside,  and  that  it  is  to  remedy  this  defect  that  the  initial  tension  of  the 
outer  parts  was  proposed.* 

I  have  prepared  sketches  of  the  principal  cannons  to  which  this  system 
of  manufacture  has  been  applied.  First  in  point  of  date  (after  the 
experimental  cannons  made  by  Mr.  Longridge  and  by  myself  f),  is  the 
French  rifled  cannon  (fig.  1). 

It  is  made  on^fcin  two  layers,  the  inner  of  cast-iron  and  in  one  piece,  the 
outer  one  of  wrought  iron  and  in  seven  pieces. 

Fig.  2  is  a  section  of  the  celebrated  Armstrong  gun  adopted  in  1859. 
The  inner  layer  is  made  by  twisting  bars  of  iron  into  coils,  welding  each 
coil  into  a  short  cylinder,  and  then  welding  these  cylinders  together,  end  to 
end.  The  next  layer  is  made  by  welding  together  lengthways  two  long 
slabs,  semi-cylindrical  in  section ;  the  third  layer  is  made  of  coils  like  the 
first,  but  these  are  not  welded  to  each  other.  I  should  observe,  that  Sir 
William  Armstrong  disclaims  most  distinctly  any  desire  to  obtain  strength 

*  See  Journal  of  United  Service  Institution,  Vol.  ii,  page  804,  Blakely  «  On  a  Mode 
of  constructing  Cannon,"  and  Vol.  iii.,  page  1,  Blakely  *  On  tome  Experiments  eluci- 
dating his  theory  of  manufacturing  Cannon.** 

f  See  former  papers  as  aboTe. 
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by  adjusting  the  size  of  the  different  layers.  If  they  do  happen  to  be  cor- 
rectly proportioned  he  wishes  it  to  be  known  that  the  circumstance  is 
accidental,  and  that  he  learnt  nothing  from  my  writings. 

Last  year  Mr.  Whitworth,  taught  by  his  previous  failures,  and  rightly 
attributing  the  success  of  the  Armstrong  gun  to  its  strength,  himself 
adopted  the  same  principle  of  construction  for  his  80-pounder  gun.  This 
he  made  of  a  tube  of  what  he  calls  homogeneous  iron,  rifled  internally,  and 
tapering  slightly  outside.  On  this  conical  tube  he  forced  short  tubes  of 
wrought  iron,  and  over  these  a  third  layer  of  tubes. 

Fig.  3  shows  a  section  of  the  gun  lately  introduced  by  Colonel  Cavalli  into 
the  Sardinian  service.  It  is  nearly  all  of  cast  iron,  but  at  the  breech  it  has 
a  second  internal  layer,  composed  of  soft  brass. 

Fig.  4  shows  a  section  of  the  new  British  Naval  Gun  planned  by  Sir 
William  Armstrong.  At  the  breech  it  is  in  three  concentric  layers,  but,  the 
outer  two  being  avowedly  shrunk  on  without  any  attention  to  their  sue,  the 
result  must  be  very  uncertain.  I  can  say  nothing  more  complimentary 
about  the  shape  of  the  interior  cast  iron  part.  It  suddenly  increases  in 
thickness  by  five  inches, — a  great  defect  iu  a  simple  casting,  much  greater 
in  one  destined  to  be  partly  enveloped  by  a  strong  wrought-iron  jacket 
When  the  gun  is  fired  the  thinner  part  is  strongly  compressed  and  the 
thick  part  stretched.  Bearing  this  in  mind  you  will,  I  am  sure,  share  in 
my  astonishment,  when  I  say  that  one  of  these  cannons  has  absolutely  been 
fired  63  times  with  proof-charge. 

Fig.  5  is  a  section  of  a  10-inch  gun  which  was  made,  in  1857,  at  my 
suggestion,  in  only  two  layers.  It  weighed  less  than  the  new  naval  gun, 
yet  was  fired— 

10  rounds  with  20  lbs.  powder,  and  a  projectile  of  132  pounds. 
10  „  „  „  264      „ 

10  „  „  „  396      „ 

9  99  99  »  512  „ 

I  am  now  making  several  rifled  cannon  for  experimental  purposes,  and  I 
adhere  very  closely  to  the  form  which  has  given  such  good  results.  I  *» 
not  aware  what  consideration  induced  Sir  William  Armstrong  to  depart 
from  that  form.  They  must  be  very  grave  ones,  yet  I  trust  they  will  be 
reconsidered;  for  I  find,  by  experience,  that  a  6j}-inch  gun  need  not  weigh 
more  than  three  tons,  whereas  his  weighs  five,  owing  to  the  great  thickness 
of  the  middle  and  front  parts* 

Last  year  I  made  one  weighing  only  48  cwt.,  yet  stronpenough  to  thro* 
58-pound  shells  to  a  distance  of  2,670  yards  with  five  degrees  of  elevation.t 
The  shells  I  fired  were  on  Mr.  Bashley  Britten's  plan,  than  which  nothing 
can  be  more  simple.  Figs.  6  and  7  represent  these  shells  in  section  before 
being  fired ;    figs.  8  and  0  after  being  fired,  when  the  leaden  ring  /has 

*  Mr.  Herbert  has  since  acknowledged,  in  answer  to  a  question  put  in  the  Home 

of  Commons  by  Mr.  Berkeley,  that  these  cannon  are  fiulures.    At  Mr.  Herbert's  req«* 

I  T  ?°^tryin&  to  m*kc  too®  useful,  but  I  fear  some  of  their  defects  are  incnrsW* 

.vl  ^  W? then  **  l0D»e8t  «**>rted  range  with  five  degrees  of  elevation.    I  have,  bow 
i  ll^HS  stained  one  of  2,720  yards,  with  a  68-pound  shell,  from  a  60-cwt.  gun.    *> 

*  no^TT'o  «n  "J?*  M00  yards  with  the  same  elevation;   Mr.  Whitwoith'i  80- 

14  2  260     Ta   »  2^S«^m-  Arm*«>nR'»»   2,366,  and  the  smootb.bored  66-poaiMler, 

H  '''w'- 1 .  A.  B.,  Oct,  24th,  1860. 
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been  forced  into  the  grooves  of  the  gun.  One  of  my  objects  in  making  this 
gun  was  to  prove  the  truth  of  what  I  have  stated  to-night,  that  the  efficiency 
of  large  rifled  cannon  depends  on  their  being  built  up  in  concentric  layers  to 
secure  strength*  When  I  commenced  this  gun  it  was  denied  that  the 
Armstrong  cannon  was  made  on  that  plan,  the  Whitworth  80- pounder  had 
not  been  heard  of,  and  the  French  model  was  not  known  to  the  public,  so  I 
did  not  anticipate  having  such  convincing  proofs  at  command  of  the  efficiency 
of  the  system  as  I  have  been  enabled  to  bring  before  you. 

The  rifling  of  my  cannon  is  of  the  very  simplest  possible  form.  The 
object  of  rifling  being  to  turn  the  projectile  round  its  axis,  it  stands  to 
reason  that  the  best  plan  for  applying  that  force  is  at  the  circumference,  and 
in  a  tangential  direction,  as  at  G?,  in  a  direction  G  Lf  fig.  10. 

In  a  hexagonal  bullet  the  force  is  applied  in  a  much  less  powerful 
manner.  Such  a  bullet  must  either  be  too  small  for  the  gun,  or  too  large, 
or  else  fit  it  accurately.  The  latter  is  the  condition  Mr.  Whitworth  first 
attempted  to  secure. 

It  must,  however,  be  evident  that,  if  the  whole  surface  of  the  bullet  is 
pressed  against,  one-half  of  every  side  must  be  pressed  in  a  direction 
contrary  to  that  desired.  Thus,  in  Fig.  10,  if  the  shot  is  meant  to  revolve 
in  the  direction  G  Z,  all  the  pressure  on  the  half-side  C  D  will  assist  this 
motion,  all  on  the  half-side  C  A  will  resist  it,  and  cause  enormous  friction 
and  waste  of  power.  I  will  not  dwell  on  the  difficulty  of  inserting  an  iron 
projectile  into  a  gun  which  it  fits  mechanically ;  Mr.  Whitworth  found  that 
sometimes  as  much  as  20  minutes  was  required  to  ram  the  shot  home.  Partly 
in  consequence  of  this  difficulty,  and  partly,  perhaps,  from  discovering  that 
the  pressure  on  one-half  of  each  surface  of  his  shot  was  mischievous,  Mr. 
Whitworth,  after  the  bursting  of  his  second  gun  in  1857,  abandoned  his 
idea  of  a  mechanical  fit,  and,  while  retaining  an  almost  hexagonal  form  for 
his  bullet,  planed  away  that  part  of  the  bore  whose  pressure  would  be 
mischievous.  The  bore  of  his  latest  guns  is  24-sided  in  section,  six  of 
these  sides  only  being  bearing  surfaces,  see  fig.  11.  If  from  /?,  the  centre  of 
one  of  these  bearing  surfaces,  a  line  R  S  be  drawn  perpendicular  to  the 
surface,  it  will  represent  the  force  tending  to  make  the  shot  rotate.  A 
glance  will  show  how  much  less  force  would  effect  the  same  object  if 
applied  at  P  in  a  parallel  direction.  The  most  favourable  condition  for  a 
hexagonal  projectile  will  be  when  it  is  too  small  for  the  gun  ;  then  it  will 
only  bear  on  the  edges,  see  fig.  12,  and,  the  force  being  applied  further 
from  the  centre,  as  at  R  S,  only  twice  as  much  will  be  required  as  if  it  were 
applied  at  P  in  the  direction  P  Q.  The  worst  of  all  conditions  would 
be  the  mechanical  fit  (fig.  1 0),  where  not  only  part  of  the  pressure  (J  K) 
would  prevent  the  bullet  from  rotating,  but  where  the  force  which  we  may 
suppose  to  act  at  B,  and  *  to  be  represented  by  B  JE,  would  be  so 
disadvantageously  applied  that,  if  we  resolve  it  into  two  forces  B  O  and 
B  F>  the  former,  which  can  only  cause  useless  friction,  will  be  found  four 
times  as  great  as  the  latter,  which  alone  is  useful. 

It  may  be  asked,  How  is  it  that  Mr.  Whitworth's  small-arms  give  such 
good  results,  seeing  that  the  bullets,  being  made  of  lead,  are  in  this  con- 
dition which  I  have  ventured  to  call  the  worst  possible  ?  The  reply  is 
simple :  The  enormous  friction,  which  burst  the  two  large  cannon,  is  useful 
in  the  small  rifle,  by  retarding  the  first  movement  of  the  bullet  and  giving 
the  gunpowder  time  to  burn. 
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Sir  William  Armstrong  has  found  also  that  tba  resistance  caused  by  his 
bullets  being  larger  than  the  general  bore  of  his  guns  is  good  for  small 
ones,  but  fatal  to  the  efficiency  of  his  larger  ones.  With  ten  degress  of 
elevation  his  80-pounder  only  ranges  3,900  yards  with  eleven  pounds  of 
powder.  Mr.  Britten  can  throw  a  50-pound  shell  3,700  yards  from  an  old 
cast-iron  32- pounder  rifled. 

Precisely  the  same  thing  may  be  said  of  Mr.  Lancaster's  rifles  and 
cannon. 

In  fig.  13  I  have  represented  the  section  of  a  projectile  for  a  large 
cannon.  Any  pressure  on  the  surface  A  must  act  in  the  direction  desired, 
A  B,  and  in  no  othtr*  There  would  consequently  be  no  unnecessary 
friction.  That  very  common  form  shown  at  C  Z>,  fig,  14,  is  nearly  as  good, 
but  one  of  the  surfaces,  C  or  Z>,  must  be  useless,  and  it  surely  simplifies  the 
form  to  cut  off  the  shoulder  as  at  E  F.  The  bearing  surfaces  must  he 
truly  radial.  The  slightest  inclination  causes  increased  Motion,  as  at  Q, 
where  the  pressure,  acting  in  the  line  O  H>  can  be  resolved  into  two  fortes, 
G I  useful,  and  G  K  the  reverse.  The  form  of  groove  adopted  by  the 
French,  L  M  N  P,  fig.  14,  has  all  the  disadvantages  of  the  hexagonal 
bore,  for  the  force  is  applied  to  the  bullet  by  the  surface  M  N  in  the 
direction  R  Sf  whereas  motion  is  intended  to  be  given  in  the  direction 
RT, 

All  curved  grooves,  as  at  V  X  W,  have  the  same  defect:  force  is 
applied  in  a  direction  X  Y,  quite  different  from  that  X  Z,  in  which  it 
should  be  given. 

Although  two  rifling  surfaces  would  suffice,  it  will  be  better  to  hart 
them  more  numerous  and  shallow  when  leaeVeoated  projectiles  are  useeW 
I  find  seven,  each  one-twentieth  of  an  inch  deep,  answer  well  for  6SVpoanders. 
Mr.  Ingram,  the  well-known  gunmaker  of  Glasgow,  has  used  the  form  of 
rifling  Fig.  18  for  fifteen  years.  I  am  told  that  Captain  Hayes,  of  tat 
Navy,  has  also  tried  it  with  success. 

Although  I  have  endeavoured  to  make  such  remarks  to-night  as  will,  I 
hope,  lead  to  discussion  as  to  the  best  form  for  large  rifled  camion,  I  must 
record  my  decided  opinion  (and  I  trust  a  like  opinion  will  be  expressed  by 
some  persons  more  likely  to  be  listened  to)  that  we  should  not  wait  till  s 
long  series  of  experiments  has  decided  the  best  form,  but  at  once  do  what 
can  be  finished  most  quickly,  vis.  rifle  many  of  our  stock  of  cast-iron  im- 
pounders. 

We  need  not  even  delay  to  strengthen  them,  for  that  can  be  done  at  a 
future  period. 

It  is  not  to  the  honour  of  this  country  that  it  should  be  the  last  in 
Europe  to  arm  its  navy  with  rifled  cannon. 


The  Chairman. — I  will  ask  the  Meeting  to  return  thanks  to  Captain 
Blakely  for  the  very  interesting  and  instructive  paper  that  he  has  just  read. 
I  believe  I  am  correct  in  saying  that,  if  Professor  Barlow,  of  Woohrich, 
was  the  first  to  point  out  the  cause  of  the  weakness  of  guns  and  the  reason 
of  their  failing,  our  friend  Captain  Blakely  was  the  first,  at  any  rate,  to 
publish  the  proper  principles  for  correcting  that  evil,  and  strengthening  the 
guns.  I  do  not  pretend  to  any  great  authority  on  the  subject,  but  I 
believe  I  am  correct  in  saying  so  much, 
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Mr.  Haddan,— It  appears  to  me  that  the  first  and  most  important 
question  is  this :  has  it  been  shown  that  the  present  service  guns  cannot 
be  effectually  rifled  ?  I  think  this  has  not  been  proved  at  all.  Many  of  the 
trials  that  have  been  made  prove  nothing— it  was  absolutely  certain  the 
guns  would  burst.  As  a  mechanic  I  have  no  hesitation  in  saying  that  no 
plan  of  rifling  cast4ron  guns  can  possibly  be  worse  than  Mr.  Whitworth's. 
I  believe  that  every  cast-iron  gun  that  he  has  rifled  has  bursts- not  only 
service  guns,  but  6bi-pounder  blocks  made  of  Low  Moor  iron,  bored  only 
to  a  32-pounder  bore,  and  they  have  burst  with  a  very  small  charge  of 
powder.  Does  not  this  prove  that  the  hexagonal  bore  will  not  stand  the 
strain  ?  I  have  maintained,  and  I  think  I  can  prove,  that  that  plan  of 
rifling  which  leaves  the  bore,  after  it  has  been  rifled,  the  nearest  possible  to 
the  cylindrical  form  must  be  the  best.  The  next  worse  form  for  cast-iron 
guns  that  could  be  adopted  (and  I  am  certain  that  no  mechanic  will  con- 
tradict me)  is  the  "  shunting "  plan  of  Sir  William  Armstrong.  He  has 
three  deep,  square  grooves,  one  groove  being  of  a  different  shape  to  the 
other  two.  It  is  evident  that  a  cast-iron  gun  rifled  on  this  plan  would 
burst ;  and  every  gun  he  has  tried,  has  burst  after  a  very  few  rounds 
indeed,  not  only  cast  service  guns,  but  guns  specially  cast  and  strengthened 
with  wrought  iron  hoops.  Any  gentleman  who  will  go  to  Woolwich  can 
see  many  of  these  guns  with  the  ends  blown  out.  That  being  the  case,  the 
inference  has  beeu  drawn  by  those  who  do  not  pay  much  attention  to  the 
subject,  that  the  service  cast-iron  guns  have  failed,  and  hence  the  different 
suggestions  for  hooping  them.  Then  the  question  is,  can  the  present 
service  guns  be  rifled  so  as  to  be  available  for  all  useful  purposes  ?  I 
think  they  can.  I  was  present  at  Woolwich  when  one  of  Walker's 
68-pounder  cast  service  guns  was  tested.  It  was  fired  first  of  all  10  rounds 
with  16  lbs.  of  powder  and  a  681b.  shot,  then  10  rounds  with  1861b.  shot, 
10  rounds  with  2041b.  shot,  10  rounds  with  272  lb.  shot,  10  rounds  with 
3401b.  shot,  10  rounds  with  4081b.  shot,  10  rounds  with  476  lb.  shot,  and 
6  rounds  with  5441b.  shoi;  the  whole  of  the  oharges  being  161b.  of 
powder,  and  a  wad  was  used  in  every  case,  and  it  burst  at  the  sixth  round 
with  the  544  lb.  shot. 

That  was  a  common  service  cast-iron  gun,  not  hooped  or  strengthened  in 
any  way  whatever.  I  need  hardly  say  that  no  rifled  shot  could  ever  give 
anything  like  that  strain.  Therefore,  I  cannot  at  present  see,  if  the  guns 
are  rifled  in  a  way  not  to  ruin  the  gun  at  the  beginning,  why  the  present 
service  guns  should  not  answer  without  any  hooping  whatever.  I  use  a 
shot  very  much  like  a  skittle  pin.  It  has  a  conical  point  and  a  somewhat 
taper  back.  On  the  end  or  back  part  of  the  cone  I  use  a  wad  of  wood. 
The  effect  of  the  powder  is  to  drive  the  wad  up  on  to  the  shot,  and  spread 
it  out  and  make  it  fit  the  bore  of  the  gun,  and  the  escape  of  gas  is 
prevented.  As  to  range  and  deflection,  much  depends.on  the  weather  and 
other  circumstances.  One  day  Mr.  Whitworth  may  have  a  fine  day, 
and  he  gets  the  best  results,  and  he  takes  care  to  get  them  published. 
Another  day  may  be  very  windy,  and  the  results  being  bad,  nothing  is  said 
about  them.  I  have  heard  it  stated  that  Mr.  Whitworth's  shots  have 
deflected  260  yards.  It  is  the  same  with  others,  they  piek  out  the  shots 
that  tell,  and  they  say  nothing  about  those  that  fail.  I  go  down  alone,  and 
Mr.  Whitworth  is  accompanied  only  by  friends,  and  each  is  obliged  to  take 
Cor  granted  what  the  other  states. 
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Then  to  come  to  the  next  point :  it  seems  to  me  that  the  cast-iron  service 
gun  must  be  rifled  with  a  very  slow  twist,  so  as  to  weaken  the  gun  to  the 
least  extent.  The  real  point  is  to  have  them  rifled  in  a  proper  way ;  if 
that  could  be  secured,  then  I  think  we  should  get  the  best  results.  I 
should  wish  to  state  one  particular  fact  that  I  think  will  bear  greatly  on 
this  question.  Some  little  time  ago  I  heard  of  Mr.  Mushet,  who  lives  at 
Coleford,  in  the  Forest  of  Dean,  and  he  sent  me  up  some  samples  of  metal, 
which  have  been  tested  at  Woolwich,  and  I  will  read  what  Mr.  Anderson 
wrote  to  me  only  last  week — 

"  Mr.  Andenon  presents  bis  compliments  to  Mr.  Haddan,  and  begs  to  inform  him  that 
the  strength  of  the  material  tested  is  as  follows : 

Tons.     Cwt.    Qrs.     Lbs. 

1st  Specimen.— 48        16        0        18 )         .. 
„  46  1        1        18  J  p^  ^^* 

"  Royal  Gun  Factories,  11  May,  I860." 

At  the  same  time,  Mr.  Anderson  gave  me  the  results  of  the  trial  of 
different  makes  of  wrought-iron  which  had  been  tested  with  the  view  of 
ascertaining  which  was  the  b%st  for  making  the  hoops  for  the  Armstrong 
guns :  and  in  no  case  did  the  wrought-iron  bars  stand  more  than  26  tons 
to  the  square  inch.  Now,  I  think,  no  gentleman  will  deem  me  very  on- 
reasonable  in  drawing  the  conclusion,  that,  if  guns  can  be  cast  to  bear  the 
strain  which  that  metal  stood,  it  is  perfectly  useless  to  make  built  guns.  At 
present  I  have  got  a  few  guns  cast  of  this  metal,  and  an  application  is 
before  the  War  Office  that  one  of  them  may  be  bored  and  tested.  It  is 
important  I  should  state  that  this  metal  is  cast  and  is  not  hammered  or 
forged  in  any  way,  but  is  simply  cast  of  the  shape  required.  The  whole 
secret  is  this,  that  Mr.  Mushet  has  discovered  a  method  of  casting  this 
peculiar  metal  free  from  honeycomb,  and  being  free  from  honeycomb  it  does 
not  require  to  be  hammered  to  close  it  up.  I  believe  guns  made  of  this 
metal  may  be  loaded  to  the  muzzle,  and  cannot  be  burst.  I  will  now,  if 
you  will  allow  me,  explain  my  plan  of  rifling  service  guns.  Theoretically, 
the  worst  plan  would  be  to  have  one  nick  or  groove,  since  the  whole  strain 
would  be  thrown  on  it.  It  would  be  better  to  have  two,  and  three  would 
be  better  still.  The  best  plan  would  be  to  cut  away  as  nearly  as  possible 
an  equal  quantity  of  the  metal  all  round  the  bore,  as  the  strain  will  then 
be  equal.  The  plan  I  have  adopted  in  rifling  is  to  make  three  very  broad 
shallow  grooves  with  little  or  no  shoulder  and  narrow  lands,  and  a  gun  so 
rifled  is  very  little  weakened.  Assuming  that  to  be  the  case,  the  next 
question  is,  will  a  gun  so  rifled  give  the  necessary  rotation  to  the  shot.  The 
plan  I  have  gone  upon  is  simply  this.  Supposing  for  the  sake  of  illustra- 
tion that  the  bore  of  a  gun  is  triangular,  and  that  the  shot  is  so  too,  hot 
less  in  size,  there  will  be  no  difficulty  in  loading.  But  the  gun  being  vir- 
tually twisted  by  the  rifling,  the  effect  of  the  ball  continuing  in  a  straight 
line  compels  the  three  angles  of  the  shot  to  bear  against  the  three  sides  of 
the  gun,  and  it  necessarily  therefore  passes  steadily  along  the  gun,  and  with 
its  axis  in  the  axis  of  the  bore,  and  the  same  effect  is  produced  as  by  making 
the  bullet  expand  and  fill  up  the  bore  of  the  gun.  The  effect  is  the  same 
in  both  cases,  with  this  one  great  advantage  in  favour  of  my  plan,  that  you 
can  use  a  rigid  bullet  that  does  not  alter  its  form  at  all,  and  the  friction  is 
very  trifling.     Of  course  in  practice  I  do  not  make  the  bore  triangular,  bat 
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tri-curved,  and  with  a  shot  of  corresponding  shape,  the  three  curved  swells 
on  the  shot  bearing  against  the  three  sides  of  the  curved  cuts  or  broad 
shallow  grooves  in  the  gun.  I  also  believe  that  much  more  accurate  shoot- 
ing will  be  thus  obtained  than  by  using  an  expanding  ball,  to  say  nothing 
of  the  cheapness  of  using  a  cast-iron  shot,  and  its  capability  of  being  fired 
red  hot,  or,  if  made  hollow,  of  its  being  filled  with  molten  iron,  the  "  Martin  " 
plan,  which  cannot  be  the  case  with  any  compound  shot  of  iron  and  lead. 
There  is  another  result  which  I  believe  is  more  important  than  all,  so  far  as 
cast-iron  service  guns  are  concerned.  In  my  mode  of  rifling,  the  wings  are 
at  the  front  part,  and  are  only  a  short  depth  along  the  projectile.  Where 
the  shot  is  rifled  to  the  base,  it  is  quite  evident  that  the  rifling  of  the  gun 
mast  always  be  carried  down  to  the  powder,  while  I  only  carry  my  rifling 
down  sufficiently  to  take  the  wings  of  die  projectile.  Consequently,  I  have 
at  least  a  length  equal  to  one  diameter  of  the  bore  above  the  charge  of 
powder  unrifled.  Where  the  rifling  is  taken  down  to  the  charge  of  powder 
you  have  the  explosion  taking  place  in  or  close  to  the  rifling,  and  that  is 
the  reason  I  believe  why  guns  so  rifled  have  burst,  and  why  I  have  had  no 
failure. 

The  Chairman. — Is  not  the  metal  used  by  Mr.  Whitworth  very  much 
of  the  same  nature  ? 

Mr.  Haddan. — I  do  not  know.  Mr.  Whitworth  makes  rather  a  mystery 
of  his  metal.  He  calls  it  homogeneous.  I  believe  il  is  tilted  or  hammered 
in  some  way— it  is  not  cast — I  understood  he  paid  100/.  a  ton  for  it  Mr. 
Mushet's  metal  does  not  cost  anything  like  that  sum. 

Mr.  Aston.— After  the  statements  of  the  gentleman  who  has  just  sat 
down  one  would  have  expected  to  have  had  a  little  more  information  upon 
the  subject.  He  has  spoken  with  boldness  upon  what  Mr.  Whitworth 
does,  but  the  moment  any  question  is  put  as  to  particulars  be  is  at  fault. 
The  metal  Mr.  Whitworth  uses  he  does  not  give  100/.  per  ton  for;  and 
the  gentleman  should  have  heard  him,  at  the  Institution  of  Civil  Engineers, 
state  that  he  gave  60/.  a  ton  for  it,  if  his  memory  bad  not  failed  him. 
Again,  I  have  to  challenge  the  accuracy  of  that  gentleman's  remarks  with 
regard  to  the  result  of  Mr.  Whitworth's  experiments.  He  stated  that  on 
divers  occasions  projectiles  that  have  been  fired  by  Mr.  Whitworth  have 
gone  to  the  extent  of  250  yards,  either  to  the  right  or  to  the  left  of  the 
direction  of  the  line  of  fire.  . 

Mr.  Haddan. — I  heard  him  say  so  myself :  in  a  high  wind.  He  stated 
so  most  distinctly. 

Mr.  Aston. — He  has  also  stated  that  this  class  of  results  had  not  been 
published,  whereas  Mr.  Whitworth  stated  them  in  public,  and  they  were 
published  in  "The  Times H  newspaper.  I  happened  myself  to  have  been 
present  at  Southport  when  nearly  every  shot  was  fired,  and  I  saw  the  result 
of  every  shot  published  in  the  paper.  That  certainly  is  a  new  feature  in 
gunnery,  that  all  the  shots  should  be  published,  and  that  the  public  should 
be  left  to  judge  for  themselves.  But,  even  supposing  that  in  high  winds 
shots  should  be  thrown  250  yards  to  the  right  or  left  of  any  object  aimed 
at,  if  eight  or  ten  shots  are  equally  thrown  to  that  distance,  is  it  such  a 
difficult  thing  for  artillerymen  to  make  allowance  for  the  wind,  and  lay  the 
gun  accordingly  ?  Surely,  if  projectiles,  when  fired,  will  fall  one  behind 
the  other  in  a  moderately  straight  line,  with  a  very  little  difference  between 
them  longitudinally,  the  gun  that  will  do  that  will,  I  apprehend,  be  consi- 
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dered  a  great  gain,  without  considering  the  deviation,  which  mutt  depend 
upon  the  direction  in  which  the  wind  is  blowing  with  regard  to  the  range. 
Another  thing  the  gentleman  stated  with  regard  to  Mr.  Whitworth's  system 
of  rifling,  and  I  must  say  this,  when  I  heard  this  gentleman  state,  that  his 
is  the  worst  system  of  rifling,  and  that  some  one  else's  was  the  next  worst, 
I  understood  it  would  end  in  his  declaring  his  own  to  be  the  best.  That 
we  can  all  understand ;  and  when  he  asked  us  not  to  attribute  to  him  any 
dogmatic  conclusions,  why,  I  leave  that  to  be  judged  of  by  those  who  heard 
him.  With  regard  to  the  material  which  Mr.  Whitworth  makes  use  of,  it 
is  called,  as  you  know,  homogeneous  iron,  and  it  is  produced  simply  by 
taking  the  ordinary  Swedish  iron,  which  is  brought  over  in  order  to  be 
converted  into  steel,  and  melting  it  in  the  ordinary  crucibles,  rather  larger, 
perhaps,  than  what  are  ordinarily  used.  If  the  ingot  is  for  a  large  piece,  a 
32-pounder,  or  an  80-pounder,  very  many  crucibles  are  required.  The 
contents  of  all  are  run  into  one  large  ingot ;  that  solid  ingot  is  afterwards 
hammered  under  a  tilt  hammer  to  consolidate  its  fibres.  It  ia  afterwards 
bored  out,  and  if  it  i*  a  large  gun  it  is  strengthened  with  hoops.  Now, 
with  regard  to  the  matter  of  strengthening  with  hoops,  from  the  obterva* 
tions  which  fell  from  Captain  Blakely  in  the  course  of  his  paper,  you  would 
suppose  that  Mr.  Whitworth  had,  after  communication  with,  or  deriving 
information  from  him,  made  use  of  the  system  of  hooping  which  that  gen- 
tleman was  the  first  to  publish,  and  which  he  in  point  of  fact  communi- 
cated, either  directly  or  indirectly,  to  Mr.  Whitworth.  That  is  a  statement 
which  I  beg  most  directly  to  challenge ;  and  I  do  so  on  the  authority  of  a 
work,  which  is  accessible  to  any  gentleman,  and  to  which,  with  your  per- 
mission, Sir,  I  will  refer.  It  is  a  book  published  by  the  Lords  Commis- 
sioners of  Patents,  and  is  entitled,  "  Abridgments  of  Specifications  relating 
to  Firearms  and  other  Weapons."  In  this  little  book  are  collected  together 
short  notes  on  the  specifications  of  all  letters  patent  that  have  been  taken 
out  relating  to  this  subject.  Of  course  the  book  will  speak  for  itself. 
Those  who  have  priority  of  invention  are  here  recorded  in  the  order  in 
which  they  are  entitled  to  claim  it.  .  I  would  beg,  therefore,  shortly  to  call 
your  attention  to  a  few  of  these  specifications  in  which  the  subject  of 
hooping  cannon  is  treated.  The  first  to  which  I  will  refer  is  one  dated 
1843.  The  name  is  John  Frith  ;  the  title  is  "  Improvements  m  the  Manu- 
facture of  Cannon."     Among  other  things  he  says,— 

The  cannon  is  cast,  and  is  strengthened  by  wrought  iron  or  steel  hoope,  or  ring*, 
shrunk  on  while  hot.  The  first  reinforce  is  hooped  with  strong  wrought  iron  or  steel 
bands,  drhren  on  whilst  hot,  so  that  the  contraction  thereof,  in  cooling,  will  pteduoe  Arm 
adhesion  j  thus  that  part  of  the  cannon  most  acted  upon  by  explosion  and  beat  is  BBS**- 
rially  strengthened. 

The  next  one  to  which  I  refer  is  dated  1852.  The  names  are  John 
Linton,  Arabin  Simmons,  and  Thomas  Walker.  The  title  is  u  Improve- 
ments in  the  Manufacture  of  Ordnance.*'     Among  other  things  it  says,— 

The  piece  of  ordnance  is  made  of  wrought  iron,  forged  solid.  The  mass  of  the  pieot 
of  ordnance  is  formed  by  placing  a  number  of  segmental  bars  of  rolled  or  hammered 
iron  together  round  a  cylindrical  core,  the  segmental  bars  being  twisted  in  the  length  of 
the  faggot.  The  mggot  is  then  welded  together  into  a  cylinder,  which  forms  she  core  of 
a  second  cylinder,  segmental  bars  being  placed  round  the  first  cylinder  to  form  the  frggot, 
from  which  a  second  cylinder  is  made,  the  bars  in  the  second  being  twisted  in  an  opposite 
direction  to  those  in  the  preceding  faggot  The  process  of  faggoting  may  be  repeated 
until  the  mass  arrWes  at  the  dimensions  required  for  completing  the  piece  of  m  dassee, 
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and  aJfording  strength  adequate  to  resist  the  charges  employed  to  propel  the  shot  under 
any  given  condition,  each  set  of  bars  being  twitted  round  the  core  formed  of  the  preceding 
faggot  ia  the  opposite  direction  to  that  in  which  the  bars  were  twisted  in  that  faggot. 

The  next  to  which  I  would  refer  ii  that  of  William  Bridges  Adami,  dated 
Nov,  20,  1854.  This  was  a  provisional  specification.  Probably  for  the 
information  of  some  of  my  hearers,  who  may  not  know  the  difference,  I 
should  state  that  when  any  person  applies  for  letters  patent,  he  is  obliged 
in  the  first  instance  to  deposit  a  document  which  gives  an  outline  descrip- 
tion of  his  invention.  That  is  called  a  provisional  specification ;  and  it 
being  lodged  in  the  Patent  Office  entitles  him  for  six  months  to  provisional 
protection.  During  that  time  he  is  entitled  to  make  such  additions  to  his 
invention  as  will  enable  him  to  carry  it  out  more  fully,  always  adhering  to 
his  original  plan.  At  the  end  of  his  six  months  he  is  obliged  to  deposit  a 
complete  specification.  This  then  was  a  provisional  specification,  and 
Mr.  Adams  did  not  think  it  worth  while  to  go  on,  probably  for  reasons 
known  to  himself.  He  says,  "  My  improvement  consists  in  forming  the 
interior  of  the  gun  of  a  wrought  tube,  hermetically^oined  at  one  end,  and 
of  as  great  thickness  as  can  conveniently  be  attained,  and  casting  iron,  brass, 
or  gun-metal  round  it,  forming  as  far  as  possible  a  union  by  means  of 
Aemif  si  fluxes.*'  He  says  further,  "  These  tubes  may  be  hooped  round  with 
two  or  more  rings  of  wrought  iron  hoops,  shrunk  on  hot,  and  interlocking 
with  each  other."  The  next  to  which  I  would  call  your  attention  is  that  of 
Mr.  Whitworth  himself.  On  the  1st  of  December  he  took  out  a  patent  for 
"  Improvements  in  Cannons,  Guns,  and  Fire- Arms."     He  says : 

My  invention  consists,  firstly,  in  constructing  cannons,  guns,  and  the  barrels  of  fire- 
arms in  separate  parts,  and  uniting  together,  by  means  of  hoops  or  belts,  two  or  mere 
segments  made  of  a  particular  shape,  which  when  so  united  form  a  cannon,  or  other  pieoe 
of  ordnance,  or  the  barrel  of  a  fire-arm,  the  interior  of  which  may  be  rifled,  not  by  boring 
and  cutting  grooves  in  it,  as  in  the  ordinary  mode,  but  by  making  the  interior  in  the  form 
of  a  hollow  polygonal  spiral  or  screw  of  the  requisite  pitch  and  number  of  threads.  The 
spiral  figure  adopted  may  have  any  number  of  sides,  as  may  be  found  most  suitable  to  the 
size  of  the  piece;  for  an  ordinary  rifle  I  have  found  it  advantageous  to  employ  from  six  to 
eight  sides,  and  for  a  twelve  pounder  cannon  nine  sides.  Great  accuracy  is  required  in 
making  the  segments,  as  each  should  be  the  exact  counterpart  of  another  ;  the  surfaces  of 
their  edges  intended  to  be  brought  in  contact  must  be  perfectly  true,  and  be  so  shaped 
that  the  Hues  of  junction  in  every  esse  shall  follow  the  course  of  the  spiral,  and  bisect  at 
every  point  one  of  the  angles  of  the  hollow  spiral  figure  formed  by  all  the  segments  when 
united.  Their  exterior  surfaces  may  correspond  in  shape  to  their  interior,  or  may  be 
circular,  so  as  to  form  when  hooped  together  a  conical  surface  tapering  from  the  breech  to 
the  muzzle.  The  inner  surfaces  of  the  hoops  or  belts  for  uniting  the  segments  will  cor- 
respond with  the  outer  surface  of  tbe  segments  on  which  they  are  fitted.  The  said  hoops 
or  belts  may  be  made  of  any  required  breadth,  the  most  economical,  and  may  be  forced 
on  the  segments  so  as  to  produce  the  requisite  degree  of  tightness  by  a  screw  at  the 
muzzle. 

He  also  says, 

▲  second  series  of  belts  may  be  used  outside  the  others  for  giving  additional  strength. 

Well,  then,  I  say,  that  being  so,  Mr.  Whitworth  cannot  in  fairness  be 
charged  with  pirating  an  invention  which  any  other  gentleman  has  patented, 
when  the  patent  which  he  is  alleged  to  have  infringed  and  to  have  pirated 
from  is  one  which  is  dated  in  the  year  following.  If  it  is  stated  that  Mr. 
Whitworth  by  using  that  invention  infringes  upon  a  patent  of  the  date  of 
1855,  it  is  quite  clear  that  the  patent  of  1855  must  be  invalid,  inasmuch  as 
it  contains  that  which  Mr.  Whitworth  works  upon  under  a  patent  of  1854. 
I  should  not  at  this  great  length  have  alluded  to  these  particular  instances, 
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had  it  not  been  that  it  is  a  subject  which  has  attracted  a  great  deal  of 
notice,  and  upon  which  most  of  us  would  be  glad  to  have  information  upon 
which  we  can  rely.  Therefore,  if  what  I  have  stated  appears  to  bear  the 
impression  of  anything  like  partisanship,  I  avow  that  I  am  an  intimate  friend 
of  Mr.  Whitworth,  and  therefore  am  fully  acquainted  with  all  that  he  has 
done.  At  the  same  time,  by  referring  to  the  authorities  I  have  quoted, 
you  will  be  able  to  ascertain  whether  I  have  advanced  more  than  I  have 
been  warranted  in  doing. 

Mr.  Longridgb. — Perhaps  I  may  be  allowed  to  make  two  or  three 
remarks  upon  this  subject.  In  the  first  place,  I  must  express  ray  great 
regret  that  Mr.  Whit  worth's  friend  has  thought  it  necessary  to  convert  this 
meeting  into  a  court  of  law  to  determine  the  question  of  priority  of  claims. 
He  has  referred  to  specifications,  which,  as  a  scientific  man,  I  have  no  hesita- 
tion in  saying  have  nothing  whatever  to  do  with  the  question  under  considera- 
tion, and  which,  indeed,  must  yield  in  priority  to  Mons  Meg,  and  a  great 
many  other  hooped  guns  in  India.  The  question  of  priority  is  an  unim- 
portant question ;  but,  as  it  has  been  mooted,  I  think  it  due  to  Captain 
Blakely  to  point  out  in  what  the  essence  of  his  plan  consists.  It  is  not  at 
all  in  hooping  guns,  but  it  is  in  putting  those  guns  together  with  such  a 
degree  of  initial  tension  on  the  outer  parts  that  the  inner  core  shall  be  put 
into  a  state  of  compression.  With  respect  to  Mr.  Whitworth's  patent,  I 
know  that  patent  intimately,  and  I  know  Mr.  Whitworth  intimately,  and  he 
showed  me  himself  the  gun  which  he  was  making  in  1855.  It  was  in  three 
segments ;  I  pointed  out  to  him  then  that  that  gun  in  no  degree  clashed 
with  what  myself  and  Captain  Blakely  were  doing.  The  only  good  point 
about  that  gun  was  that  so  long  as  the  joints  between  the  radial  segments 
were  tight,  it  radiated  the  force  on  to  a  greater  surface ;  and  so  far  that  was 
an  improvement.  But  he  found  out,  as  I  told  him,  that  those  joints  would 
not  do,  and  he  abandoned  them.  As  a  scientific  man,  I  say  that  that  patent 
of  Mr.  Whitworth  does  not  affect  Captain  Blakely's  gun.  With  respect  to 
the  question  of  strengthening  guns,  I  may  briefly  refer  to  it.  The  system 
which  Captain  Blakely  has  hitherto  carried  out  practically  is  that  6f 
hoops.  I  refer  to  it  because  I  have  on  two  or  three  occasions  expressed  a 
decided  objection  against  hoops,  and  it  is  well  known  that  I  advocate, 
instead  of  hoops,  construction  by  means  of  wire.  That  construction  is  not 
my  own  idea ;  it  is  quite  as  much  Captain  Blakely* s,  because  he  contem- 
plated the  thing,  too.  But  with  respect  to  hoops,  I  think  it  right  to  state 
publicly  that  I  was  not  prepared  to  find  that  so  great  an  advantage  could  be 
derived  from  the  use  of  hoops  as'  is  proved  to  be  the  case.  The  question  is 
a  purely  mathematical  one.  It  is  not  a  matter  of  opinion,  but  is  as  much 
a  matter  of  demonstration  as  the  laws  which  hold  the  planets  in  their 
courses.  It  is  shown  most  clearly  that  if  you  have  a  cast-iron  gun  of  six 
inches  calibre,  and  the  gun  itself  is  six  inches  thick,  and  you  put  on  to  thai 
•a  ring  of  wrought  iron  three  inches  thick,  with  the  proper  degree  of  tension 
you  make  the  resisting  power  of  that  gun  more  than  double;  that  is  to 
say,  if  it  would  bear  a  pressure  of  four  tons  to  the  square  inch  inside  before 
you  hoop  it,  it  will  bear  nine  and  a  quarter  tons  after  you  hoop  it.  I  was 
not  prepared  myself  for  so  great  an  increase;  and,  having  expressed  a 
decided  opinion  against  hooping,  I  think  it  right  when  I  find  myself  wrong 
to  recant  that  opinion,  and  to  state  that  the  advantage  we  derive  from  it  is 
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very  much  greater  than  we  expected.  At  the  same  time,  I  mast  state  that 
if  instead  of  that  three  inches  of  wrought  iron  you  put  on  one  inch  of  wire, 
you  will  get  exactly  the  same  result  I  advocate  wire  because  you  can  lay 
it  on  with  a  tension  which  is  perfectly  known  to  you  from  beginning  to  end, 
whereas  the  tension  with  which  you  put  on  wrought  iron  is,  more  or  less, 
unknown  to  you.  It  is  in  that  tension  that  the  whole  secret  of  strengthening 
guns  consists.  It  is  here  that  Sir  William  Armstrong  and  Mr.  Whitworth 
are  acting  contrary  to  the  law  which  mathematical  demonstration  points 
out.  Mr.  Whitworth  is  putting  on  hoops  with  as  great  an  initial  tension 
as  the  iron  will  bear  without  injury.  He  puts  it  on  until  it  is  just  on  the 
point  of  a  permanent  set ;  consequently,  the  least  more  force  will  give  it  a 
permanent  set,  and  will  alter  the  condition  of  that  gun.*  I  told  him  he  was 
putting  on  his  hoops  in  error,  without  due  regard  to  mathematical  tension. 
Captain  Blakely  has  always  put  them  on  with  due  consideration  to  that 
point,  and  that  is  one  secret  of  the  success  which  his  guns  have  attained. 

I  quite  agree  with  Captain  Blakely  in  what  he  stated  with  regard  to  the 
difference  in  methods  of  rifling.  There  can  be  no  nloubt  about  it.  The 
force  which  is  to  give  rotation  to  the  shot  should  be  applied  to  a  surface  so 
situated  that  the  whole  force  shall  be  in  the  direction  in  which  motion  is 
intended  to  be  given.  That  is  the  practical  principle  on  which  rifling 
should  be  carried  out.  The  pressure  then  must  come  at  right  angles  to  the 
radius.  In  the  hexagon  the  pressure  must  be  exerted  at  right  angles  to  the 
surface  of  the  hexagon.  Consequently,  if  we  suppose  the  pressure  is  on  B 
(fig.  10),  that  pressure  can  act  only  in  the  direction  B9  E,  perpendicularly 
to  the  surface,  whereas  to  give  rotation  the  pressure  should  be  in  the 
direction  B,  F,  at  right  angles  to  the  radius  B,  O.  In  the  case  of  Mr. 
Whitworth's  gun,  supposing  the  whole  pressure  was  exerted  at  the  angle 
/?,  fig.  12,  which  is  the  most  advantageous  point  in  his  system  of  rifling,  it 
would  exactly  double  the  normal  force  exerted  on  the  gun.  If  it  was  exerted 
at  a  point  two-thirds  down  it  would  treble  it.  The  result  of  that  is  very 
much  to  increase  friction.  I  mention  this  because,  in  a  paper  which  I  read 
at  the  Institution  of  Civil  Engineers,  I  stated  that  in  the  case  of  Mr.  Whit- 
worth's 80-pounder  gun,  the  amount  of  friction  which  was  generated  on 
account  of  the  rapidity  of  the  twist,  did  not  amount  to  more  than  3,000  lbs. 
I  meant  to  say  that,  not  with  reference  to  the  particular  system  of  rifling 
adopted  by  Mr.  Whitworth,  but  with  the  most  advantageous  system  of 
rifling,  that  the  friction  necessary  to  give  rotation  would  amount  to  2,012  lbs. 
It  is  very  evident  that  that  was  the  meaning.  Still  it  was  misapprehended ; 
therefore  I  think  it  right  to  explain  it. 

With  respect  to  the  weakening  of  the  gun,  alleged  as  a  defect  of  Captain 
Blakely's  rifling,  it  has  no  such  effect  at  all.  'Die  depth  of  the  grove  is 
one-sixteenth  of  an  inch,  and  the  fact  is,  we  depend  in  these  hooped  guns 
for  the  strength  entirely  upon  the  material  which  comes  outside  the  cast 
iron.  The  cast  iron  itself  is  very  little  strained,  so  little,  indeed,  that  in  a 
gun  of  six  inches  thickness,  when  the  outer  portion  is  strained  with  a 
tensile  force  of  four  tons  to  the  square  inch,  the  inside  layer  would  be  in  a 
state  of  compression,  consequently  so  small  a  re-entry  angle  has  no  effect 
whatever  in  weakening  the  gun.  If  sufficiently  strengthened  on  the  outside 
there  is  no  danger  of  these  rifled  guns  bursting  from  any  cause  of  this  sort. 
The  real  cause  of  rifles  bursting  is,  that  the  inertia  of  the  shot  and  the 
*  Mr.  Whitworth1*  80-pounder  has  since  cracked.— J.  A.  B. 
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decrease  of  windage  is  so  different  from  the  condition*  of  the  round  shot, 
that  the  pressure  accumulates  behind  the  ball  to  an  extent  which  it  never 
had  before.  With  a  round  shot  the  pressure  accumulates  to  four  tons  to 
the  square  inch,  and  the  shot  acts  like  a  valve,  and  moves  away.  But  with 
these  long  shots  the  pressure  accumulates  to  fifteen  or  sixteen  tons  to  the 
square  inch,  and  it  can  easily  be  seen  that  no  cast  iron,  not  strengthened 
outside,  can  bear  more  than  five  or  six  tons  to  the  square  inch ;  therefore 
guns  burst  under  these  circumstances.  It  is  perfectly  impossible  for  cast 
iron  to  bear  more  than  the  tensile  force  of  the  material  inside.  All  these 
experiments  which  have  been  made  have  been  made  in  perfect  good  faith, 
but  I  say  in  a  scientific  point  of  view  they  do  not  bear  upon  the  subject  at 
all.  I  hope  the  Government  will  take  up  the  subject  as  it  was  done  in  the 
days  of  Dr.  Hutton;  that  they  will  employ  a  man  with  Dr.  Huttoa's 
knowledge,  perseverance,  and  care,  and  will  put  at  his  command  the  appji* 
ances  of  the  present  day,  and  that  they  will  institute  a  series  of  experiments 
with  the  present  rifled  guns,  in  connection  with  the  ballistic  pendulum*  If 
they  will  do  that,  I  am  sure  they  will  put  gunnery  upon  a  different  footing 
from  what  it  is  now,  and  we  shall  not  have  to  go  down  to  Sboeburynees  to  fir* 
shots  of  all  sorts,  and  get  the  most  contradictory  reports  of  them,  and  from 
those  contradictory  reports  be  called  upon  to  express  our  opinion  upon  the 
construction  of  guns. 

Captain  F.  C.  Simons,  late  Bengal  Artillery.— I  wish  to  make  a  few 
remarks  upon  the  different  figures  of  ruling.  My  own  impression  is,  that  one 
field  rifle  is  practically  as  good  as  another.  But  I  prefer  the  old  systems  to 
those  which  have  been  more  recently  introduced,  and  I  think  the  old  multi* 
grooved  system  of  rifling  is  as  good  as  any  known  at  this  day.  Perbapf 
that  system  which  Captain  Blakely  has  indicated,  the  cog-wheel,  is  quite  ts 
good  as  any  other ;  in  fact,  I  think  it  is  the  best  system  of  rifling  which 
has  been  brought  to  notice.  But  I  feel  quite  persuaded  that  moet  excellent 
cannon  can  be  made,  let  the  figure  of  rifling  be  what  it  may.  Though  I 
do  not  think  Mr.  Whitworth's  system  of  hexagon,  or  Mr.  Lancaster's  oftj, 
or  indeed  any  of  the  smooth-bored  systems,  are  as  good  as  others,  yet  I 
think  practically  they  will  be  found  to  answer  perfectly  well.  The  season 
why  I  think  the  smooth-bored  system  is  not  so  good  as  others  is,  becauss 
the  leverage  belonging  to  them  is  less.  You  are  all  familiar  with  the 
action  of  a  capstan  when  an  anchor  is  weighed.  You  may  put  as  maor 
levers  into  that  capstan  as  you  like,  still  the  sensibility  of  the  capstan  will 
not  be  increased*  One  long  lev^r  will  raise  an  anchor  much  more  easily 
than  a  hundred  short  levers,  with  the  same  power  applied,  distributed 
over  them  all.  To  apply  that  to  the  case  of  gunnery,  1  would  say  that 
when  a  cannon  shot  is  fired  two  motions  have  to  be  given  to  it :  o*t 
the  forward  motion,  the  other  the  rotatory  motion,  and  the  longer  the 
lever  you  put  into  the  projectile  to  produce  rotatory  motion,  though  that 
lever  be  only  one,  the  more  sensible  will  he  the  projectile,  and  the  mow 
easily  will  it  come  out  of  the  bore.  With  respect  to  the  hexagonal 
system,  I  would  say  the  hexagonal  bullet  is  turned  by  pressure  on  half  of  iti 
six  sides.  It  must  be  quite  evident,  that  if  the  pressure  were  equally  distri- 
buted on  the  six  sides  of  the  hexagon,  the  ball  could  not  be  made  to  turn  at 
all ;  it  is  by  pressure  applied  on  half  of  each  side,  acting  as  six  short  lever* 
each  as  long  as  half  a  side  of  the  hexagon  at  O,  T^fig.  1 1,  that  the  hexagonal 
bullet  is  made  to  turn.    That  which  makes  the  oval  bullet  turn  is  pressure 
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upon  its  two  foci ;  but  the  pressure  upon  one  focus  counteracts  to  some  ex- 
tent the  pressure  on  the  other,  and  the  consequence  is  that  the  oval  rifle 
makes  its  ball  turn  by  a  pressure  applied  to  the  end  of  two  short  levers, 
situated  between  the  centre  of  the  oval  and  the  foci.  Now,  in  the  old  system 
of  rifling,  the  pressure  is  applied  at  the  end  of  the  whole  radius  of  the  circle, 
and  the  consequence  is,  that  the  balls  are  what  mathematicians  term  much 
more  sensible.  It  is  as  if  you  were  to  put  a  long  lever  into  a  capstan  in- 
stead of  a  short  one.  Consequently,  the  forward  motion  of  the  ball  as  it 
passes  ont  of  the  bore  is  not  so  much  retarded.  With  respect  to  the  smooth 
bore  system  I  may  further  say,  I  consider  the  same  initial  velocity  may  be 
given  out  of  one  bore  as  out  of  another  in  many  instances.  Perhaps,  in 
cannon,  it  may  not  be  the  case ;  but  I  have  reason  to  believe  it  is  the  case 
with  respect  to  small  arms.  From  what  I  have  heard  of  the  experiments 
made  with  Mr.  Whitworth's  small  arms,  the  superior  inertia  of  the  bullets 
fired  out  of  the  smooth  bore  increases  the  strength  of  the  igniting  powder 
behind  it.  At  one  time,  it  was  thought  the  powder  ignited  instantaneously ; 
but  it  is  not  thought  so  in  the  present  day.  Still,  as  bullets  fired  out  of 
bores,  where  the  pressure  is  applied  at  the  end  of  the  radius  instead  of  near 
the  centre  of  the  circle,  come  out  more  easily,  and  the  powder  does  not 
come  out  so  strong,  therefore  I  think  that  the  guns  are  less  likely  to  burst. 
There  is  another  point  I  beg  to  be  allowed  to  advert  to.  I  have  heard  it 
stated,  that  if  a  ball  be  fired  out  of  a  rifle  it  will  have  a  tendency  to  deviate 
in  the  direction  of  the  turn.  My  own  impression  is,  that  it  has  no  such 
tendency  at  all,  but  just  in  the  opposite  direction,  that  is  to  say,  if  a  right- 
handed  spin  be  given  to  a  ball  its  tendency  will  be  to  deviate  to  the 
left.  I  do  not  mean  to  say  that  such  deviation  is  of  any  importance, 
but,  so  far  as  it  does  exist,  it  tends  to  deviate  to  the  left.  The  reason 
of  it  is  this,  that,  the  air  acting  upon  the  wings  of  the  bullet,  as 
the  bail  passes  forward,  in  consequence  of  the*  hinder  end  of  the  ball  becom- 
ing tilted  up,  it  acts  with  greater  force  on  the  under  part  of  the  projectile 
than  it  does  on  the  upper.  I  may  also  say,  with  respect  to  the  strength  of 
cannon,  that  Mr.  Whitworth's  cannon  is  proved  to  be  perfectly  durable. 
Of  course,  if  they  can  be  made  cheaper,  as  Captain  Blakely  has  suggested, 
by  Us  system,  so  much  the  better ;  but  the  great  thing  is  to  have  strong 
^yiy>n.  U  is  not  fair  to  artillerymen  to  give  them  cannon  that  will  burst. 
It  must  be  much  worse  for  artillerymen  to  have  guns  burst  around  them 
than  to  have  shots  thrown  at  them  by  an  enemy.  There  is  another  paint 
with  respect  to  these  figures  of  rifling.  If  .a  number  of  air  guns  were  made 
and  rifled  with  a  different  degree  of  torn,  and  grooves  of  different  figures, 
and  ftred  as  planks,  it  would  then  be  ascertained  by  such  means  whether  the 
forward  velocity  of  the  projectile  is  really  more  retarded  in  consequence  of 
certain  forms  of  grooving  being  adopted.  Each  should  be  fired  with  a  given 
weight  of  air  of  a  given  degree  of  condensation,  as  measured  by  the  number 
of  strokes  given  to  the  piston  by  the  air-pump.  This  would  get  rid  of  that 
uncertain  ingredient  in  the  calculation,  the  varying  strength  given  out  by 
gunpowder.  I  may  say,  that  I  consider  myself  to  be  the  inventor  of  the 
Whkwertk  cannon*  In  the  year  1868,  when  in  India,  I  published  a  book 
in  which  I  recommended  that  a  gun,  with  a  Weech  screwing  on,  and  not  in, 
should  be  made,  and  that  a  greased  wad  should  be  forced  in  as  often  as 
necessary,  to  keep  the  bore  clean.     The  object  of  this  breech-opening  appa* 
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ratus  was  solely  with  the  view  of  keeping  the  bore  clean.  Loading  at  the 
breech  I  do  not  consider  at  all  necessary  for  any  other  purpose.  I  do  not 
pretend  that  I  recommended  the  peculiar  cartridges  which  Mr.  Whitworth 
uses,  nor  his  breech-loading  contrivance ;  nor  do  I  wish  to  detract  from  the 
great  merit  of  an  enterprising  gentleman  like  Mr.  Whitworth.  Still  I  do 
say  this,  that  in  1858  I  recommended  a  cannon,  with  a  breech  screwing  on, 
and  not  in ;  and  a  book  in  which  I  mentioned  this  I  sent  to  Mr.  Whitworth 
in  March,  1859.  Mr.  Whitworth  did  not  take  out  a  provisional  protection 
for  that  patent  till  the  30th  of  August,  1859.  I  may  further  say  that,  two 
or  three  years  ago,  Mr.  Whitworth  did  take  out  a  patent,  in  which  he  had 
a  breech  screwing  on,  but  it  was  so  regulated  to  run  back  that  it  nearly  ran 
off  the  gun.  It  was  made  with  a  totally  different  object  in  view  from  that 
which  Mr.  Whitworth  has  with  the  present  breech.  I  may  conclude  by 
saying,  that  those  who  really  desire  to  know  my  opinions  will  find  them  in 
a  series  of  letters  which  I  have  written  in  the  last  four  or  five  numbers  of 
the  "  Mechanics'  Magazine." 

Mr.  Bashlet  Britten.— As  I  wish  to  be  very  particular  in  the 
statements  I  make,  and  to  give  with  accuracy  the  results  I  have  obtained, 
more  particularly  with  cast-iron  guns,  and  to  point  out  what  I  think  is  a 
matter  of  extreme  importance,  that  it  is  possible  to  rifle  the  present  iron 
guns  without  even  hooping  them,  I  have  prepared  a  few  remarks,  which  I 
will  read : — 

As  my  name  has  been  several  times  alluded  to  in  the  course  of  the 
evening,  not  only  in  reference  to  the  projectiles  which  Captain  Blakely 
has  employed  in  his  recent  experiments,  but  also  with  regard  to  the  efforts 
I  have  made  to  improve  the  old  guns  now  in  Her  Majesty's  service  by 
rifling  them,  I  may  be  permitted  to  make  a  few  observations. 

Six  years  ago,  when  I  directed  my  attention  to  this  subject,  it  appeared 
to  me  that  improvements  in  artillery  were  to  be  brought  about  most  readily 
by  introducing  a  better  kind  of  projectile  than  had  hitherto  been  used.  It 
was  obvious  that  the  first  thing  to  be  done  was  to  devise  some  plan  for 
adapting  the  principle  of  the  rifle  to  cannon,  and  it  was  a  very  natural 
thing  at  the  time  to  look  at  the  Minie  bullet  for  instruction  as  to  the  means 
to  be  adopted  for  accomplishing  this.  The  difficulty  that  at  once  presented 
itself  was  the  necessity  for  devising  some  plan  for  uniting  a  soft  metal, 
like  lead,  to  iron  in  such  a  manner  as  to  withstand  the  shock  of  discbarge 
from  a  rifled  gun.  After  some  time  I  found  out  how  this  might  easily 
be  accomplished,  and  a  projectile  formed  possessing  all  the  essential  quali- 
ties of  an  expanding  Minie  or  Enfield  bullet,  while  the  quantity  of  lead, 
which  is  an  expensive  material  for  cannon  balls,  was  reduced  to  a  minimum. 

We  were  then  at  war,  and  we  had  a  vast  number  of  guns  on  board  our 
fleet,  and  in  the  trenches  before  Sebastopol,  which  were  positively  useless 
because  of  their  limited  efficiency.  I  saw,  or  thought  I  saw,  that  I  had 
hit  upon  a  plan  for  improving  those  guns,  and  rendering  them  serviceable. 
I  communicated  with  the  authorities,  and  entreated  for  an  opportunity  of 
shewing  the  value  of  my  scheme,  but  this  was  at  once  refused.  Sanguine  of 
success,  I  again  applied  to  the  War  Office,  and  consented  to  bear  the  expense 
of  such  experiments  as  would  be  sufficient  to  establish  the  correctness  of 
the  principle  of  my  invention.     I  obtained  permission  to  do  this,*  and,  in 

■  The  first  experiments  were  nude  in  the  early  part  of  1855,  and  the  oorrvctneas  of  the 
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the  course  of  trials  made  with  a  rifled  9-pounder  cast-iron  sendee  gun,  in 
the  months  of  March,  May,  and  July,  1855,  results  were  obtained  which 
led  to  my  being  informed  officially  that  further  trials  would  be  made  with 
my  scheme  at  the  Government  expense.  With  this  9-pounder  gun, 
throwing  shells  of  14  lbs.  weight,  with  If  lbs.  of  powder,  I  obtained  at  this 
time  a  range  of  8,200  yards,  at  10  degrees  elevation,  which  was  1,000 
yards  beyond  the  usual  range  of  such  guns  with  smooth  bores,  and  equal 
to  the  range  of  Sir  William  Armstrong's  12 -pounder  gun  which,  four  years 
after,  has  been  adopted  in  the  service.  The  shells  I  then  used  are  in 
all  respects  similar  to  those  I  have  since  employed.  My  proposition  was 
then  the  same  as  it  is  still,  viz. : — 

Let  any  or  all  of  the  guns  in  Her  Majesty's  service  be  rifled  with 
shallow  groves,  which  would  not  weaken  the  guns,  and  would  not  at  all 
interfere  with  the  use  of  the  common  round  shot,  but  employ  also  pro- 
jectiles like  those  which  have  been  described  to-night,  with  which  so  great 
a  degree  of  superior  efficiency  may  be  obtained. 

I  did  not  propose  to  substitute  other  guns  for  those  we  had  in  use, 
because  it  was  sufficiently  obvious  that  the  expense  of  doing  this  would  be 
enormous,  and  that  if  I  could  do  so  much  better  than  had  been  done 
before  with  the  guns  we  had,  this  surely  would  be  a  national  boon,  and  it 
would  naturally  follow  that  when  stronger  guns  than  our  old  ones  should 
be  constructed,  still  greater  proportionate  results  could  be  obtained  with 
heavier  charges  and  heavier  shot  than  it  would  be  safe  to  employ  with  the 
guns  we  had  then  in  use.  At  that. time  there  was  not  so  much  known 
about  this  subject  as  there  is  now  ;  there  was  only  the  Lancaster  (run  under 
trial :  nor  was  the  actual  strength  of  the  cast-iron  guns  so  well  known. 
The  task  I  undertook  was,  therefore,  not  an  easy  one,  for  I  had  not  only 
to  determine  the  rifling  suitable  for  projectiles  like  mine,  but  I  had  also  to 
adapt  the  weight  of  my  projectiles  and  the  charges  of  powder  to  the 

principle  of  the  invention  was  then  fully  established.  The  following  guns  have  now 
been  tried  under  official  superintendence.  Up  to  the  present  time  (December  1860) 
there  have  been  fired  from  the  unstrengthened  Rifled  Service  guns—. 

About. 
From  the  2— 9-pounder  Rifled  Guns,  54  rounds  of  Shells,  14f  lbs. 
„        1—32  ditto  (rifled  in  1856),  300        „  n      48    „ 

„        1—32  ditto  (rifled  in  I860),  300        „  „      48    „ 

„        1—68  ditto  (rifled  in  I860),  800        „  „      90    „ 

Four  other  guns,  rifled  in  1860,  have  been  subjected  to  another  trial  of  a  severe 
character,  with  a  view  to  test  their  strength  as  Rifled  Guns : — 

From  each  of  2  Rifled  32-pounder  Service  Guns,  58  cwt.  each— 
10  Rounds,  with  proposed  Shells  of  48  lbs.  each. 
10  Rounds,  with  heavier  Shells,  on  same  principle,  72  lbs.  each. 
10  Rounds,  with  solid  Shot,  on  same  principle,  96  lbs.  each. 

From  each  of  2  Rifled  68-pounder  Service  Guns,  95  cwt.  each — 
10  Rounds,  with  proposed  Shells  of  90  lbs.  each. 
10  Rounds,  with  heavier  Shells,  on  same  principle,  135  lbs.  each. 
10  Rounds,  with  solid  Shot,  on  same  principle,  180  lbs.  each. 
The  main  object  of  all  these  experiments  has  been  to  asoertain  whether  the  oast-iron 
guns  are  strong  enough  to  be  converted  into  rifled  guns  on  my  system,  without  under- 
going any  process  of  strengthening.    The  result  'has  been  that  in  no  instance  has  any 
Service  Gun  burst  or  apparently  suffered  injury,  to  which  this  system  has  been  applied.— 
B..B. 
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strength  of  the  guns.  A  stogie  mistake,  tovolrmg  the  bursting  of  a  gun, 
I  knew  would  be  fatal  to  my  efforts. 

The  repeated  failures  of  the  Lancaster  gun,  involving  sacrifice  of  the 
enormous  sums  of  public  money  which  were  lavished  on  that  system, 
induced  the  belief  that  cast-iron  guns  were  not  strong  enough  to  be  rilled ; 
but  the  fact  that  whenever  the  Lancaster  guns  burst,  it  was  always  in  front 
of  the  trunnions,  while  guns  which  burst  under  proof  charges  always  go  in 
fear  of  them,  was  a  clear  proof  to  my  mind  that  the  cause  of  bursting  was 
not  the  charge  of  powder,  or  the  weight  of  the  projectile,  but  was  connected 
with  the  method  of  rifling,  and  the  employment  of  a  rigid  shot,  at  any  time 
liable  to  get  jammed  in  the  gun. 

I  avoided  this  danger  entirely  by  the  employment  of  lead,  which  would 
give  way  before  the  rifling  could  produce  any  excessive  strain  on  the  gun. 
I  also  employed  grooves,  which  weakened  the  gun  much  less,  and  likewise 
made  use  of  a  spiral  of  considerably  less  twist 

Now,  although  during  the  years  1856,  1857,  and  1858, 1  was  constantly 
importuning  the  authorities  for  leave  to  continue  my  experiments,  very  little 
was  done  till  the  following  year.  On  reviewing  what  had  been  done,  it 
was  then  considered  that  my  proposal  had  not  been  sufficiently  disproved, 
t  was  consequently  desired  to  make  another  trial  with  the  82-pounder  gun 
which  had  been  rifled  for  me  in  1856,  from  which  I  had  been  only  allowed 
to  fire  seven  rounds.  This  further  experiment  produced  results  which 
seemed  to  throw  new  light  upon  the  question.  Since  then  many  other 
experiments  have  been  made,  which  have  all  tended  to  confirm  the  view 
expressed  by  me  originally.  1  will  now  explain,  as  briefly  as  1  can,  what 
these  experiments  have  been. 

The  service  guns  which  I  have  used,  with  nothing  done  to  them  bat 
planing  out  the  grooves,  with  the  charges  of  powder  and  weight  of  pro- 
jectiles, will  be  seen  below.    - 

Rifled  Cast-Iron  Service  Guns  Unstrengthened. 

Cwt  Charges. 

9-pounder    .,     17  ..  11  to  2\  lbs. 

9-pounder    ..     17  (No.  2)  1J  to  2      „ 

32-pounder    ..58  5|  to  6t    ,» 

82-pounder    . .     08  (No.  2)  5    to  6      „ 

68-ponnder    . .      85  . .  8    to  8      „ 

The  above  are  all  the  service  guns  which  have  been  tried  on  my  system, 
and  not  one  has  yet  burst,  or  shown  any  sign  of  injury*  They  have  not 
burst  simply,  I  suppose,  because  I  have  not  overloaded  them.  Any  gun 
will  burst  if  overloaded,  but  why  should  rifled  guns  be  overloaded  beyond 
their  strength  ?  I  know  not  what  is  meant  by  the  expression, (l  Our  old 
guns  are  not  strong  enough  to  be  rifled."  This  question  has  been  much 
embarrassed  by  the  heedless  manner  in  which  different  inventors  of  rifled 
ordnance  have  charged  their  guns.  Elongated  shot  can,  of  course,  be 
made  of  almost  any  weight ;  and  these  heavy  shot  in  rifled  guns  have  the 
power  of  converting  a  given  quantity  of  gunpowder  into  a  far  more  powerful 
agent  than  any  round  shot  could  do.  The  mere  prevention  of  windage  will 
render  10  lbs.  of  powder  equal  to  a  charge  of  at  least  15  lbs.  where  there  is 
windage  to  any  extent.    The  consequence  has  been,  that  many  cast-iron 


Weight  of 

No.  of 

fttdactfles. 

nOUIMft. 

13  to    15  lbs. 

24 

IS  to    18  „ 

80 

48  to    51  „ 

75 

48  to   51  „ 

..       178 

88  to  100  „ 

..       180 
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rifled  guns  have  been  loaded  beyond  their  strength,  and  have  necessarily 
failed,  and  the  cause  has  been  assigned  to  the  uncertainty  of  the  metal 
rather  than  to  the  severe  conditions  under  which  it  was  tried.  In  order  to 
show  that  excellent  results  may  be  obtained  from  rifled  service  guns  without 
employing  excessive  charges,  I  will  now  state  the  results  of  a  few  of  my 
experiments. 

My  guns  have  all  been  fired  under  the  ordinary  conditions,  no  kind  of 
lubrication  has  been  used,  and  no  attempt  made  to  adjust  the  trunnions 
horizontally,  or  any  other  refinement  ♦  and  in  the  particulars  I  am  going  to 
give  I  have  not  made  any  selection  of  good  shots. 

In  February  last  year,  I  fired  from  one  of  my  32-pounders  eighteen  shells 
48  lbs.  each  with  61b.  charges.  At  10°  elevation  the  average  range 
was  3,450  yards,  and  the  average  deviation  right  or  left  of  the  line  of  aim 
was  5  yards*  In  March,  1859,  ten  rounds  of  similar  shells  with  the  same 
charge  and  the  same  elevation  gave  an  average  range  of  3,490  yards, 
deviation  right  or  left  6  yards.  Now  this  may  be  compared  with  six-pound 
service  shot  fired  in  May  last  year,  by  way  of  comparison,  from  a  32-pounder 
smooth-bored  gun  with  the  service  charge  of  10  lbs.  of  powder,  when  the 
range  obtained  at  10j}°  averaged  only  2,738  yards,  and  at  this  distance  the 
mean  deviation  right  and  left  exceeded  25  yards.  In  November  last  year, 
twenty-five  rounds  fired  from  my  rifled  32-pounder  with  5  lb.  charges  at 
6°  elevation,  gave  an  average  of  1,845  yards,  with  2  yards  lateral  devia- 
tion, and  on  the  same  day  twenty-five  rounds  more  at  10°  with  the  same 
charge  averaged  3,111  yards  with  but  4  yards  deviation  from  line  of  aim. 
In  January  last,  twenty  rounds  at  5°  with  5  lbs.  charge  went  1,831  yards 
with  a  deviation  of  3$  yards,  and  twenty-four  rounds  at  10°,  3,263  yards 
with  4|  yards  deviation. 

With  these  small  charges  the  recoil  of  the  guns  is  invariably  less  than 
with  similar  guns  smooth-bored  on  the  same  platform  fired  with  the 
service-charges,  and,  as  recoil  must  be  an  indication  of  comparative  strain 
from  within,  there  can  be  no  reason  for  the  belief  that  the  rifled  guns  were 
at  all  overtasked.  With  these  facts  before  me,  how  can  I  receive  any 
person's  dogma  as  to  the  impracticability  of  improving  our  stock  of  guns  ? 

It  is  then  to  these  facts  I  appeal  when  I  ask  the  Government  to  proceed 
with  the  investigation  of  this  important  question,  and  not  to  decide  too 
hastily  about  condemning  our  vast  stock  of  ordnance.  It  will  be  seen  that 
the  benefits  to  be  derived  from  the  rifled  ordnance  are  not  simply  greater 
range  and  superior  accuracy,  but  it  also  consists  in  the  greater  weight  of 
metal  thrown  and  the  more  destructive  nature  of  the  projectile.  I  will  state 
this  more  clearly  by  giving  the  following  summary  of  advantages : 

1.  My  plan  can  be  applied  at  once  to  the  iron  and  brafs  guns  now  in  Her 
Majesty  s  service.  To  rifle  the  present  guns  is  a  very  simple  operation, 
which  may  be  performed  with  portable  machinery  worked  by  hand  labour, 
either  on  board  ship  or  elsewhere. 

2.  When  so  altered,  the  guns  will  be  capable  of  discharging  projectiles 
more  than  half  as  heavy  again  as  the  present  solid  shot  for  the  same  guns, 
and  of  a  far  more  destructive  character. 

3.  The  new  projectiles  for  the  altered  guns  will  not  only  have  greater 
force  and  penetration,  but  they  will  have  an  effective  range  exceeding  by 
several  hundred  yards  that  of  the  present  solid  shot. 
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4.  The  altered  guns  will  command  greater  accuracy  up  to  4,000  yards* 
than  the  present  guns  have  at  2,000  yards  range. 

5.  The  new  projectiles,  besides  having  the  advantage  of  greater  weight, 
length  of  range,  and  accuracy  than  the  service  solid  shot,  are  explosive 
shells.  These  shells  will  hold  three  times  as  much  powder  as  the  service 
shells  for  the  same  guns,  and  they  can  be  fired  so  as  to  explode  at  any 
distance,  or  only  at  the  moment  of  striking. 

6.  Shrapnel  shells  on  the  same  principle  will  hold  more  than  three  times 
as  many  bullets  as  the  common  Shrapnel  for  the  same  guns,  and  have  a 
longer  sustained  velocity. 

7.  The  present  guns,  when  rifled  on  proposed  plan,  can  still  be  used  as 
effectively  for  round  or  case  shot. 

8.  My  projectiles  can  be  made  for  so  little  cost  beyond  that  of  the 
common  shells,  that  the  saving  of  powder  effected  in  the  requisite  charge  for 
the  gun  would  be  an  equivalent. 

9.  By  strengthening  the  present  service  guns  in  a  manner  which  has 
been  tried  and  proved  effectual,  the  above  advantages  may  be  further  in- 
creased, and  results  obtained  equal  to,  if  not  surpassing,  anything  yet 
accomplished  with  the  recently  adopted  breech-loading  rifled  cannon,  which 
are  of  the  most  elaborate  and  expensive  construction. 

The  last  point  here  mentioned  I  have  not  yet  adverted  to.  Before  doing 
so,  I  would  ask  whether  these  combined  advantages  to  be  derived  from  the 
old  guns  by  merely  rifling  them  (and  this  could  be  done  for  about  30*. 
each)  does  not  really  amount  to  more  than  doubling  their  present  efficiency, 
and  is  not  this  worth  gaining  ?  I  say  then  let  any  or  all  of  our  guns  be 
rifled  without  loss  of  time,  and  let  such  charges  of  powder  and  such  pro- 
jectiles be  used  as  conclusive  trials  may  prove  they  will  safely  bear. 
We  know  not  how  soon  we  may  want  them ;  therefore,  why  should  time  be 
lost  ?  There  is  no  necessity  for  resting  content  with  this.  Those  guns 
when  so  rifled  may  be  made  to  do  far  more  work  still.  As  leisure  serves, 
they  might  have  wrought-iron  or  steel  hoops  placed  round  them  from  the 
trunnions  to  the  breech,  and  this  would  render  them  as  good  as  any  guns 
which,  in  my  opinion,  could  be  made  of  any  material  or  at  any  cost.  How 
far  Capt.  Blakely  may  be  entitled  to  claim  this  plan  as  his  own,  I  am  not 
called  upon  to  express  any  opinion,  but  I  do  believe  he  has  done  far  more 
than  any  one  else  to  show  how  far  this  may  be  effected,  and  it  certainly 
appears  to  me,  that  what  he  has  done,  has  not  been  fairly  acknowledged. 

Besides  the  service  guns  which  I  have  before  spoken  of,  two  other  guns 
have  been  rifled  on  my  system.  They  are  cast-iron  guns,  with  a  greater 
thickness  of  metal.  I  have  experimented  with  them  in  such  a  manner  as 
to  show  as  far  a»  I  could  with  them  the  better  results  which  might  be 
obtained  from  our  guns  when  rifled  and  strengthened  with  hoops.  One  of 
these  guns  has  the  bore  of  a  32-pounder,  the  other  that  of  an  18-pounder. 
From  the  32-pounder  I  have  fired  100  rounds  of  shells  of  58  lbs.  each, 
and  about  7  lb.  charges,  with  the  following  degree  of  accuracy : 

No.  of  Rounds.  Arerage  Range.  Deviation  right  or  left. 

Yards.  Yardi.  Feet. 

21                 ..             ..                952  ..  ..             0  2| 

1,937  ..  ..             1         If 

2,485  ..  ..            2        1* 

3,264  ..  ..             3  1 

3,612  ..  .,             3        1J 


21 
21 
21 
16 
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•  From  the  18-pounder,  which  had  an  extra  three-quarters  of  an  inch  in 
thickness  of  cast-iron  beyond  the  service-pattern — and  this  gave  little 
additional  strength  to  the  gun,  I  have  fired  shells  weighing  34  lbs.  with 
charges  of  6  J  lbs.  of  powder,  and  obtained  the  following  results  : 

No.  of  Rounds.  Avenge  Range.  Derlation  right  or  left. 

Yardi.  Tarda.    Feet. 

21  ..  ..  1,110  ..  ..  11 

5  ..  ..  2,080  ..  ..  1         If 

8  ..  .  3,750  ..  ..  2        2 

This  gun,  which  had  never  been  subjected  to  the  usual  proof  in  order  to 
test  the  soundness  of  the  metal,  unfortunately  burst.  The  strain  to  which 
it  was  subjected  by  the  above  charge,  although  greater  than  it  would  be 
safe  to  employ  with  ordinary  cast-iron  guns,  is  not  nearly  so  great  as  the 
system  of  hooping  would  supply. 

The  above  range  of  8,750  yards  with  34-lb.  shells,  which  was  at  an  eleva- 
tion of  10  degrees,  is  somewhat  greater  than  that  of  Sir  William  Arm- 
strong's 82-pounder  breech-loading  wrought-iron  gun ;  and  considering  that 
the  above  practice  took  place  with  the  wind  blowing  across  the  range  with 
the  registered  force  of  6  to  7,  which  is  really  a  gale  of  wind,  the  deviations 
are  remarkably  small.  Any  greater  degree  of  accuracy  than  this  would 
certainly  be  valueless.  My  belief  is,  that  there  is  not  a  gun  in  the  service 
which  might  not  be  made  to  do  as  well  or  even  better  than  this  gun,  by  ren- 
dering it  strong  with  bands  of  good  iron  round  the  breech.  For  my  own 
part  I  desire  to  have  no  better  guns  than  hooped  service  guns  for  showing 
the  utmost  that  can  be  done  with  my  system  of  rifled  cannon.  From 
inquiries  I  have  made,  I  am  satisfied  that  the  cost  of  thus  strengthening  our 
guns  should  not  exceed  a  fourth  of  their  original  cost ;  why,  therefore,  this 
important  point  has  been  so  coldly  treated,  while  such  strenuous  efforts 
have  been  made  to  hasten  the  manufacture  of  other  guns,  more  costly  in 
material  and  far  more  elaborate  in  construction,  is  a  question  which  1  am 
unable  to  solve.  I  have  seen  an  instance  in  which  a  wrought-iron  band 
more  than  an  inch-and-a-half  thick  was  shrunk  upon  the  breech  of  a  cast- 
iron  gun,  where  the  metal  was  more  than  six  inches  thick,  and,  when  the 
gun  was  proved  with  a  very  heavy  charge,  the  wrought-iron  band  was 
broken,  and  the  cast-iron  gun  remained  sound.  No  clearer  proof  can  be 
given  that  good  cast-iron  is  sufficiently  elastic  to  transmit  the  strain  from 
the  inner  to  the  outer  circumference  of  cylinders  of  this  thickness,  and  on 
the  outer  circumference  wrought-iron  or  steel  bands  may  be  put  of  any 
degree  of  strength. 

Mr.  Lawrence. — The  reason  I  wish  to  speak  upon  this  subject  is 
because  Captain  Blakely  in  his  paper  gave  me  credit  for  producing  the 
second-best  gun.  The  principle  on  which  that  gun  was  made  is  precisely 
the  same  as  that  explained  by  the  gentleman  who  spoke  immediately  after 
Captain  Blakely  [Mr.  Hadden],  viz.  that  of  making  wide  and  shallow 
grooves,  and  giving  a  very  considerable  twist  to  those  grooves.  The 
question  of  priority  has  been  alluded  to,  and  I  cannot  help  thinking  it  has 
been  spoken  of  rather  lightly,  because,  when  a  thing  has  once  been  done, 
surely  there  can  be  no  great  merit  in  following  in  the  footsteps  of  the  first 
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person.  The  party  who  opens  the  way  for  others  must  surely  possess  a 
greater  merit  than  those  who  merely  follow  in  his  footsteps.  Mr.  Bashley 
Britten  has  claimed  to  produce  very  considerable  results,  but  those  which  I 
have  obtained  still  possess  a  great  superiority.  I  obtained  at  an  elevation 
of  5  degrees  a  range  of  2,595  yards  ;  at  an  elevation  of  10  degrees  a  range 
of  4,000  yards ;  and,  at  an  elevation  of  28  degrees,  a  range  of  7,300 
yards;  and  this  with  solid  shot  of  801b.  We  have  to  consider — not  the 
easiest  and  cheapest  mode  of  making  guns,  but  the  sort  of  guns  we  should 
most  likely  have  to  contend  with.  We  ought  to  have  looked  at  the  results 
the  French  have  produced,  which  the  Russians  have  attained,  and  also  the 
Americans.  These  are  the  three  powers,  that,  if  we  quarrelled  at  all,  we 
should  most  likely  quarrel  with*  It  is  clear  to  me  that  the  gun  which 
Captain  Blakely  has  stated  to  be  on  the  French  system  is  a  much  more 
powerful  one  than  the  one  we  have,  obliged  as  we  are  to  reduce  the  charge 
of  powder  in  order  to  allow  for  the  weakness  of  the  gun.  We  ought  to 
have  a  gun  in  which  we  could  put  the  greatest  charge  of  powder  that  would 
be  necessary  to  project  our  shot.  It  is  no  use  putting  too  much  powder, 
because  you  do  not  produce  greater  results  by  that  means,  but  you 
ought  to  have  a  gun  sufficiently  strong  to  bear  the  greatest  amount  of 
powder  that  is  requisite  to  project  a  shot  the  greatest  distance.  My 
original  attempt  at  invention  was  with  a  bullet  in  1852;  I  then  made 
a  cannon-shot  on  the  same  principle;  but  on  trying  it  I  found  that 
that  was  only  half  the  invention  ;  that  the  gun  required  improving 
precisely  as  much  as  the  shot  itself.  It  was  a  considerable  period 
before  I  could  adopt  the  principles  which  I  found  would  obtain  the  best 
results — not  until  1855.  At  that  time  I  had  the  authority  of  the  Govern* 
ment  for  making  an  eighty-pounder  gun.  It  weighed  95cwt.  and  was  what 
is  ordinarily  understood  as  a  sixty-eight  pounder.  From  previous  experi- 
ments, I  felt  convinced  that  it  was  requisite  some  additional  strength  should 
be  given  to  that  gun ;  and  I  therefore  suggested  that,  instead  of  the  gun 
being  bored  to  the  whole  extent — eight  inches,  it  should  be  reduced  to  six 
and  three-eighth  inches,  which  gave  of  course  greater  strength  to  the  gun. 
The  rifling  I  recommended  to  be  reduced  from  two-tenths  of  an  inch,  which 
was  the  original  form  given  by  the  authorities  at  Woolwich,  to  one-tenth  in 
the  centre  of  the  groove.  That  was  tried,  and  the  gun  constructed  on  that 
form  was  made,  I  believe,  at  Low  Moor.  It  was  certainly  rifled  at  Woolwich, 
and  was  tried  at  Shoeburyness  in  May  1856.  I  never  saw  the  gun. till  it 
was  fired,  nor  do  I  believe  the  officer  did  who  fired  it.  Nineteen  shots  were 
fired  from  that  gun  at  various  elevations,  from  point-blank  range  up  to  ten 
degrees.  The  extreme  range  was  4, 1 25  yards.  The  charges  used  were 
various — from  121b.  up  to  161b.,  and  the  accuracy  was  such  that  twelve 
out  of  those  nineteen  snots  only  varied  from  the  right  line  one  yard  and 
one-fourteenth.  One  of  the  shots  reached  upwards  of  4,000  yards,  and  was 
just  three  yards  out  of  the  straight  line.  Notwithstanding  those  results,  I 
was  not  allowed  to  continue  the  experiments  with  that  gun ;  and  it  was  not 
till  three  years  and  a-half  afterwards  that  I  was  able  to  take  another  step. 
On  that  occasion  the  gun  was  fired  at  ten  degrees  and  at  twenty-seven 
degrees.  At  ten  degrees  it  produced  similar  results  to  those  on  the  previous 
occasion— it  ranged  4,000  yards.  At  twenty-seven  degrees  it  ranged  7,300 
yards.    There  was  one  peculiarity  in  the  greater  range,  that  the  shots  fell 
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close  together.  Only  forty  -eight  yards  on  the  average  was- the  difference 
in  7,000  yards,  and  the  time  of  fight  was  thirty  seconds.  That  gun  was 
subsequently  tried  for  penetration,  and)  as  Captain  Blakely  told  you,  it 
burst.  But  the  reason  of  its  bursting  was  this.  On  every  occasion,  from 
the  first,  I  pointed  out  the  necessity  of  lubricating  expansiv e  cannon-shot. 
I  had  used  grease.  On  the  last  occasion  no  grease  was  used ;  consequently, 
the  expanaion.of  the  shot  not  being  eased  by  the  use  of  any  lubrication,  the 
shots,  I  suppose,  blocked  and  burst  the  gun.  I  have  fired  nine-pounders, 
and  cannon  of  other  calibres,  and  have  had  no  accident  whatever.  I  there- 
fore attribute  the  bursting  of  that  gun  to  the  absence  of  grease ;  every  other 
person  when  he  fires  rifled  cannon-shot  uses  grease,  f  believe  Mr*  Whit- 
worth  is  most  particular  in  the  use  of  that  substance. 

Mr.  Britt*ek.— I  use  no  grease,  nor  anything  of  the  kind. 

Mr.  Haddan.— »I  use  no  grease.  Might  I  ask  one  question  ?  When 
you  talk  of  extreme  range,  do  you  mean  the  range  with  the  first  grase  ? 

Mr.  Lawrence* — The  first  graze  decidedly.  In  speaking  of  these 
experiments,  I  quote  from  official  documents.  I  have  never  made  an  expe- 
riment myself;  they  have  always  been  made  at  Woolwich  or  Shoeburyness. 
I  should  like  to  explain  the  nature  of  my  shot,  which  is  entirely  different 
from  that  of  any  other  gentleman.  The  forepart  is  made  of  zinc,  and  the 
hinder  part  of  lead.  The  weight  of  the  shot  is  32  lb.  or  68  lb.  The 
length  of  the  shot  is  8  jj  inches.  The  effect  of  using  zinc  and  lead  in  that 
manner  is  this :  when  the  bullet  strikes  against  an  object  the  zinc  does  not  give 
way,  but  the  lead  does,  and  it  takes  from  the  force  of  the  shot,  just  as  a  person 
in  jumping  from  a  height  bends  himself — he  does  not  feel  the  effect  of  the 
fall.  This  was  proved  to  be  beneficial  by  firing  against  sand,  against  14-inch 
oak,  and  against  granite.  Therefore,  it  is  not  a  mere  theoretical  advantage, 
but  it  has  actually  been  proved  in  practice.  The  object  in  making  shot 
about  1 J  diameter  instead  of  a  long  shot,  is  that  you  get  a  better  second 
grate  In  a  direct  line,  while  with  all  the  long  shots  you  cannot  depend  upon 
where  your  shot  gets  the  second  graze ;  It  will  go  to  the  right  or  the  left. 
Another  advantage  which  I'get  from  using  that  kind  of  shot  is,  the  certainty 
of  a  perfect  joint  which  time  will  not  affect  In  all  shots  which  are  made 
of  iron  connected  with  lead,  time  must  certainly  have  an  effect  upon  the 
goodness  of  the  joint.  It  would  be  impossible  to  make  shot  fresh  and  fresh ; 
you  must  have  some  in  store,  and  the  result  will  be  this :  that  when  you 
come  to  use  them  after  a  considerable  time  your  shots  will  be  found  in  many 
eases  unserviceable.  Another  point  is  this:  there  have  not  been  sufficient 
experiments  with  large  shot  of  that  description,  to  ascertain  whether  you 
can  make  a  perfect  joint  in  them.  With  light  shot  you  can  ;  but  I  have 
much  doubt  whether  with  large  shots  a  perfect  joint  can  be  made. 

Mr.  Haddan.— As  the  gentleman  who  is  the  friend  of  Mr.  Whitworth, 
and  knows  all  that  has  taken  place,  is  about  to  leave  the  room,  I  would  ask 
him  whether  the  80 -pounder  gun  tried  at  Southport,  two  or  three  weeks 
ago,  did  not  blow  the  breech  off? 

Mr.  Aston. — All  I  can  say  is,  that  the  80-pounder  which  was  fired  at 
Southport  the  other  day  sent  everv  shot 

Mr.  Maddak. — (Interrupting.)    That  is  no  answer  to  my  question. 

Mr.  Astoh,— All  I  can  say  is,  that  when  I  was  at  Southport  I  saw 
certain  results,  and  when  I  was  at  Shoeburyness  I  saw  certain  results. 
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Captain  Blakely. — I  will  trespass  a  very  short  time  on  your 
patience.  I  would  merely  remark,  that  the  great  success,  both  of  the  Lan- 
caster and  Whitworth  small  arm,  must  not  make  one  suppose  that  the 
system  is  equally  good  for  cannon.  In  a  small  rifle  great  friction  gives 
time  for  the  powder  to  burn,  and  the  power  is  accumulated  behind  the  shot 
Now,  the  great  weight  of  the  large  shot  is  quite  sufficient  to  give  full  time 
for  this.  No  unnecessary  friction  is  required.  In  a  large  gun,  therefore, 
I  think  we  should  rather  ease  than  impede  the  passage  of  the  shot. 

Mr.  Aston  has  read  us  portions  of  Mr.  WJritworth's  specification,  with  a 
view  to  show  that  he  patented  in  1854  the  plan  of  constructing  cannon  which 
I  advocate ;  and  Mr.  James  Longridge  has  told  us  that  he  on  the  contrary 
pledges  his  reputation  that  Mr.  Whitworth's  specification  contains  no  descrip- 
tion of  any  plan  similar  to  mine.  Luckily  Mr.  Aston  has  Mr.  Whitworth's 
specification  here  to  refer  to  and  settle  this  question ;  and  if  he  will  permit 
me  I  will  read  the  sentence  in  it  immediately  following  those  he  read- 
When  it  is  important  that  the  weight  in  a  small  cannon  or  fire-arm  should  be  dimi- 
nished, instead  of  constructing  them  in  segments  as  above  described,  I  find  it  more 
convenient  to  make  the  tubular  part  in  one  piece. 

I  cannot  think  how  this  can  have  escaped  Mr.  Aston's  attention,  proving  as 
it  does  that  Mr.  Whitworth  believed  a  tube  made  in  one  piece  to  be  stronger 
than  one  made  according  to  his  own  patent,  viz.,  of  longitudinal  staves 
hooped  together.  Some  may  think  that  Mr.  Whitworth  meant  to  hoop  the 
tubes  made  in  one  piece,  but  such  cannot  have  been  his  intention,  for  he 
goes  on  to  say  that  he  makes  these  tubes  taper  from  breech  to  muzzle,  and 
casts  the  trunnions  on.     A  glance  at  a   sketch   of  a  gun   thus  formed 

Sig.  15)  will  convince  any  one  that  hoops  cannot  be  put  on,  except  from 
e  muzzle  to  the  trunnions.     I  had  better  read  his  own  words,  and  let  you 
compare  them  with  my  sketch.     He  says : — 

I  make  the  exterior  to  taper  from  the  breech  to  the  muzzle,  either  of  the  ordinary  conical 
figure,  or  of  a  spiral  angular  figure  corresponding  with  the  figure  of  the  interior,  so  that  in 
any  transverse  section  there  is  uniformity  of  thickness  and  strength  of  metal.  In  the  esse 
of  cannons  so  constructed,  the  trunnions  are  cast  on. 

It  is  therefore  clear  that  he  meant  to  leave  these  guns  unhooped.  Why, 
then,  did  Mr.  Whitworth  not  make  all  his  guns  of  one  piece?  I  will  answer 
by  again  quoting  his  specification : — 

The  danger  of  a  gun  bursting  from  an  over  charge  of  gunpowder  will  be  obviated, 
because  the  strain  will  be  distributed  throughout  the  length  of  the  segments,  and  by 
forcing  the  hoops  or  belts  to  give  way  will  cause  the  joints  of  the  segments  to  open  lon- 
gitudinally, thus  acting  as  safety  valves,  allowing  the  gases  generated  by  the  explosion  to 
escape  through  the  joints  so  opened.  The  piece  may  be  spoiled  by  overstraining  the 
parts,  but  its  liability  to  burst  will  be  prevented.  In  the  case  of  heavy  pieces  of  ordnance 
the  facilities  of  transport  are  muoh  increased,  as  by  removing  the  hoops  or  belts  the 
various  parts  may  be  disconnected  and  transported  separately. 

The  escape  of  gas  he  obtained  I  have  no  doubt,  and  he  may  have  been  able 
to  take  his  gun  to  pieces.  I  wish  it,  however,  to  be  understood,  that  guns 
made  on  my  plan  do  not  possess  these  advantages.  To  enable  the  hoops 
to  save  the  interior,  they  must  grasp  it  for  too  tight  ever  to  be  removed, 
and  the  go*  I  prefer  to  confine*  I  need  not  take  up  any  more  of  your 
time  in  proving  that  Mr.  Whitworth  contemplated  neither  the  hooping  of 
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continuous  tubes  at  all  (as  distinguished  from  tubes  made  of  separate 
segments),  nor  putting  on  hoops  with  proper  tension  to  prevent  the  escape 
of  gas.  As  visitors  go  through  the  hall  now,  on  leaving  this  theatre,  I 
would  ask  them  to  look  round.  They  will  see  several  cannon,  hundreds  of 
years  old,  built  of  staves  and  hoops.  I  can  assure  Mr.  Aston  that  I  do 
not  claim  the  invention  of  these.  This  would  be  an  ill-chosen  place  to  do  so. 
There  are  many  inventors  engaged  in  the  same  field  of  research  we 
have  discussed  to-night,  whom  I  have  not  named.  This  is  not  by  any 
means  because  I  undervalue  their  labours,  but  simply  because  I  have  not 
a  sufficiently  accurate  knowledge  of  them,  to  lay  it  before  this  Institution. 
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PROCEEDINGS   OF    THE  THIRTIETH 
ANNIVERSARY  MEETING. 


The  Thirtieth  Anniversary  Meeting  of  the  Members  was  held  in  the 
Theatre  of  the  Institution,  on  Saturday,  March  2nd,  1861. 

His  Grace  the  Duke  of  Somerset,  First  Lord  of  the  Admiralty, 
in  the  Chair. 

I.  The  Proceedings  of  the  last  Anniversary  Meeting  were  read. 

II.  The  Proceedings  of  the  Special  General  Meeting  on  the  3rd  March 
were  read. 

III.  The  Annual  Report  of  the  Council  was  read  as  follows:— 

1.  In  this,  the  Thirtieth  Annual  Report,  and  the  first  since  the  grant  of 
a  Royal  Charter  of  Incorporation,  the  Council  are  able  to  congratulate  the 
Members  of  the  Royal  United  Service  Institution  upon  the  steady  and 
decided  progress  which  has  been  made  during  the  past  year.  The  Council 
have  received  letters  from  many  of  the  Members,  expressing  approval  of 
recent  measures,  and  testifying  to  the  increasing  usefulness  of  the  Insti- 
tution. 

2.  While  offering  their  thanks  for  the  cordial  co-operation  afforded  in 
answer  to  the  appeal  of  last  year's  Report,  the  Council  desire  to  draw 
attention  to  the  fact,  that  military  science  is  passing  rapidly  through  new 
phases ;  this  fact  enhances  the  value  of  the  Institution,  and  renders  its 
effective  support  of  higher  importance  to  the  United  Services  than  at 
any  former  period. 

vol.  rv.  a 
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3.  Some  of  the  improvements  referred  to  in  last  year's  Report  have 
been  carried  out.  Considerable  expense  has  thereby  been  entailed,  bat 
the  increased  support  which  has  been  received  by  the  Institution  has 
placed  its  finances  in  a  condition  equal  to  that  t>f  any  previous  year,  and 
has  improved  its  prospects,  as  will  be  seen  by  the  following  details. 

Members. 

4.  The  number  of  Members  enrolled  since  the  1st  of  January,  I860, 
amounts  to  800.  The  lots  sustained  by  death  is  98,  by  withdrawal  15 ; 
and  the  names  of  18  have  been  removed  from  the  list,  in  consequence  of 
their  subscriptions  having  remained  unpaid  for  two  years  and  upwards, 
notwithstanding  repeated  applications  for  them.  The  increase  on  the 
year  is,  therefore,  174,  as  compared  with  98  in  the  previous  year.  A 
detailed  statement  of  the  changes  among  the  Members,  and  a  tabular 
analysis,  showing  the  present  state  of  the  Institution  compared  with  that 
of  former  years,  appear  on  pages  xv.  and  xvi. 

FlNAKCE. 

5.  The  usual  General  Abstract  of  Accounts  for  1860,  as  audited  on  the 
2nd  of  February,  1861,  will  be  found  on  the  opposite  page. 

Receipts. 

6.  The  ordinary  receipts  have  exceeded  the  amount  estimated  by 
£827.  812  Members  have  during  the  past  year  raised  their  Sub- 
scriptions from  ten  shillings  to  one  pound  and  upwards;  124  life 
Members  have  either  paid  an  annual  subscription  of  ten  shillings  ox  more, 
or  have  paid  a  further  composition  on  their  original  life  subscriptions. 
The  "donations  have  amounted  to  £14  2s. ;  the  sale  of  the  collection  of 
Natural  History  produced  £218  6s.  8d. ;  and  a  sum  £876  14s.,  being 
the  legacies  of  Mrs.  Watson  and  of  Major-General  Law,  has  been  received. 

EXPENDITURE. 

7.  In  consequence  of  the  improvements  made  since  last  year's  Report, 
and  of  the  greater  development  of  the  Institution)  the  expenditure  has 
exceeded  the  estimate,  as  follows  :  by  sending  the  Journal  direct  to  mem- 
bers through  the  post,  in  preference  to  the  longer  route  through  the 
Clothing  Department,  £48;  in  the  purchase  and  binding  of  books,  £14; 
for  stamps,  lithographing  circulars  to  Volunteer  Corps,  and  to  Correspond- 
ing Members  of  Council,  and  for  the  alteration  of  dies,  plates,  &c*, 
consequent  upon  the  receipt  of  the  Charter,  £83;  for  printing  the  Annual 
Report,  copies  of  the  new  Bye-laws  and  Charter,  and  papers  relative  to  die 
change  in  the  laws,  laid  before  the  Special  General  Meeting,  a  sum  of  £84. 

The  cost  of  the  Journal  exceeded  the  estimate  by  £89  in  consequence 
of  a  large  increase  in  the  number  of  the  Members,  and  a  greater  demand 
for  it  amongst  the  original  Members.  The  cost  of  the  Charter  and  the 
Corporation  Seal  was  £221  0s.  67*.  The  latter  sum,  which  may  be  con- 
sidered as  chargeable  against  capital,  has  been  nearly  covered  by  the 
receipt  of  £218  6*.  84.  from  the  sale  of  the  Natural  History  Collection ; 
a  sum  of  £112  was  expended  for  colouring  and  painting,  rendered  j 
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sary  by  the  removal  of  the  collection  of  natural  history ;  the  carriage  of 
arms,  accoutrements,  &c.,  presented  by  foreign  governments,  entailed  a 
further  expense  of  £8  more  than  had  been  anticipated;  an  expense  of 
£14  was  incurred  on  improvements  in  lighting  and  warming  the  building 
during  the  lecture  season ;  an  addition  of  £60  per  annum  was  made  to 
the  salary  of  the  Secretary,  an  expense  which  was  incurred  by  the 
Council  after  full  consideration  of  the  duties  and  responsibility  now 
devolving  on  that  officer.  The  total  excess  of  expenditure  over  estimate 
is  thus  £613  0*.  6£ 

8.  The  Council  have  continued  to  invest  in  Government  Stock  the 
Life  Subscriptions  received  during  the  past  year  (of  which  ,£167  have  been 
invested  since  1st  January),  together  with  the  sums  received  in  composition 
of  annual  and  increased  fife  subscriptions,  which,  with  the  legacies  of  Mrs. 
Watson  and  Major-General  Law,  amount  to  £1,153  5s.  9tf.  The  funded 
property  of  the  Institution,  therefore,  now  amounts  to  £2,360  5*.  &d. 
Three  per  Cent.  Consols. 

9.  Estimate  of  Probable  Receipts  and  Expenditure  for  1861. 


Expenditure. 

Amount. 

Receipts. 

Amount. 

£ 

«. 

d. 

£     t.  d. 

Secretary's  Salary 

200 

0 

0 

Annual  Subscriptions : 

Clerk's  Salary     . 

72 

0 

0 

At  lOt. 

.     900    0    0 

Servants*  Wages 

356 

0 

0 

At  £  1  and  upwards 

.  1200    0    0 

Ditto    Clothing 

50 

0 

0 

Entrance  Fees 

.    300    0    0 

Fuel 

55 

0 

0 

Dividends    . 

.       66    0    0 

Lighting     .... 

30 

0 

0 

Sale  of  Natural  History 

.       11  10    0 

ill 

130 

29 

100 

0 
5 
0 

0 
0 
0 

Sale  of  Journals   . 

.       20    0    0 

i$497  10    0 

Journals     .... 

550 

0 

0 

Parliamentary  Grant 

.     400    0    0 

Advertisements  . 
Artificers    .... 

35 
60 

0 
0 

0 
0 

,£2897  10    0 

Printing  Circulars,  Tickets, 

Stationery,  Stc 

100 

0 

0 

Lectures     .... 

20 

0 

0 

Assessed  Taxes  . 

88 

0 

0 

Income  Tax 

2 

10 

0 

Parish  and  Water  Rates 

105 

0 

0 

Ground  Rent 

200 

0 

0 

Domestic  Sundries 

20 

0 

0 

Miscellaneous 

50 

0 

0 

Annuity  to  Malcolm    . 

20 

0 

0 

Reprint  of  early  Journals    . 

50 

0 

0 

Printing  Annual  Report 

50 

0 

0 

Printing  List  of  Members  . 

50 

0 

0 

Purchase  of  Models,  and  im- 

provements in  Museum    . 

200 

0 

0 

Ditto,  and  improvements  in 

Naval  Department  . 

100 

0 

0 

Purchases  and  improvements 

Topographical       Depart- 

ment       .... 

50 

0 

0 

Alteration  in  Lecture  Theatre 

40 

0 

0 

Balance      .... 

84 

15 

0 

Total 

Total        £2897  10 

0 

je?8E7  10    0 
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The  Journal. 

10.  The  arrangement  by  which  Members,  whilst  serving  abroad,  can 
receive  the  Journal  without  paying  the  additional  subscription  of  10*.  per 
annum,  has  given  much  satisfaction ;  in  one  regiment  six  officers,  in 
another  seven,  in  a  third  eight,  and  in  a  fourth  twelve,  have  requested  to* 
be  enrolled  as  Members  of  the  Institution.  The  charge  for  its  postage 
to  Officers  abroad  amounts  to  a  considerable  sum,  but  this  is  more  than 
compensated  by  the  advantages  afforded.  This  publication  is  now  proving 
one  of  the  great  sources  of  the  Institution's  prosperity. 

Topographical  Department. 

11.  A  complete  Catalogue  of  the  various  maps,  plans,  drawings,  &c,  in 
this  department  is  being  made,  and  the  Council  trust  to  have  them  so 
arranged,  as  shortly  to  afford  every  facility  for  reference.  The  catalogue 
and  arrangement  of  the  charts  have  been  completed.  The  charts  published 
by  the  Admiralty,  and  the  plans  and  maps  by  the  Topographical  Depart- 
ment of  the  War  Office,  have  been  regularly  supplied;  and  the  Institu- 
tion is  indebted  to  Lord  Amherst  for  the  present  of  a  collection  of  maps 
and  plans,  chiefly  manuscript,  formed  by  his  distinguished  ancestor  Field- 
Marshal  Lord  Amherst.  The  Council  take  this  opportunity  of  expressing 
their  sense  of  the  great  value  of  these  donations  to  the  Members. 

Library. 

12.  Besides  the  books  of  reference  purchased  for  the  Library,  the 
Council  have  received  two  additional  volumes  of  a  Naval  and  Military 
Journal  from  the  Government  of  Denmark ;  one  volume  in  addition  to 
the  Memoirs  of  the  Topographical  Depot,  St.  Petersburg,  from  the 
Government  of  Russia;  and  from  the  Belgian  Government  two  volumes 
of  works  on  the  survey  of  Belgium,  with  sundry  other  pamphlets.*  A  list 
of  other  works  added  to  the  Library  during  the  past  year  will  appear  in 
the  Appendix  to  Vol.  IV.  of  the  Journal. 

Museum. 

13.  The  Collection  of  Natural  History,  the  sale  of  which  was  sanctioned 
at  the  Special  General  Meeting,  has  been  disposed  of  for  the  sum  of 
£229  16*.  8&  The  rooms  which  it  occupied  have  been  re-coloured  and 
painted,  and  are  now  set  apart*  one  for  Military  Models,  and  the  other 
for  Foreign  Accoutrements.  The  Museum  has  been  enriched  during  the 
past  year  by  liberal  donations  of  arms,  clothing,  and  accoutrements  from 
the  Governments  of  Denmark,  France,  Greece,  Hanover,  Holland,  and 
Switzerland.  Similar  donations  are  expected  from  the  United  States  of 
America,  Bavaria,  Russia,  Saxony,  Spain,  and  Sweden. 

Lectures. 

14.  The  Council  take  this  opportunity  of  acknowledging  their  obliga- 
tions to  the  officers  and  other  gentlemen  who  delivered  Lectures  or  read 
papers  during  the  past  season.  They  regret  that  they  have  been  unable 
to  obtain  a  lecture  containing  a  complete  rteami  of  the  progress  of  naval 
and  military  science  during  the  past  year. 

*  To  the  above  should  be  added  Nos.  21,  22,  and  23,  of  the  Topographical  and 
Military  Map  of  the  Netherlands,  presented  by  the  Netherlands  Government— Bo. 
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Honorary  Members. 

15.  The  Council  have  much  gratification  in  announcing  that  Lady 
Franklin  has  become  an  Honorary  Member. 

Corresponding  Members  of  Council. 

16.  The  Council  being  of  opinion  that  it  is  desirable  to  have  in  each 
regiment  and  depdt  of  the  Army,  and  on  each  Naval  station,  some  officer 
who  would  more  particularly  forward  the  interests  of  the  Institution,  have 
revived  the  office  of  Corresponding  Member  of  Council,  and  to  their  appeal 
seventy-eight  have  already  responded.  The  warm  thanks  of  the  Institution 
are  due  to  these  gentlemen  for  the  great  assistance  which  they  have 
afforded. 

ViCr-Patrons. 

17.  The  Council  regret  to  record  the  death  of  the  Duke  of  Norfolk, 
who  took  a  great  interest  in  the  Institution;  also  that  of  the  Duke  of 
Richmond  and  of  Field-Marshal  the  Earl  of  Strafford.  The  latter  two 
noblemen  participated  in  the  great  events  of  one  of  the  brightest  periods 
in  our  military  history ;  at  the  close  of  the  battle  of  Waterloo,  the  Earl 
of  Strafford  commanded  the  first  division  of  the  army. 

18.  General  Lord  Clyde,  for  many  years  a  Member,  has  accepted  the 
office  of  Vice-Patron  of  the  Institution. 

Vice-President. 

19.  By  the  death  of  Captain  Ford,  the  Institution  has  lost  not  only  one 
of  its  oldest,  but  one  who,  as  long  as  health  permitted,  was  among  its  most 
active  Members. 

Bequest. 

20.  The  death  of  Major-General  Law  has  deprived  the  Institution  of  a 
most  zealous  friend.  The  Institution  is  indebted  to  him  fbr  the  munifi- 
cent bequest  of  £500.  The  Major-General  served  for  some  time  in  the 
Peninsular  War. 

Volunteer  Coups. 

21.  The  Council  reoommended  an  alteration  in  the  Jaws,  with  a  view 
to  the  admission  of  the  officers  of  this  patriotic  body  on  the  same  footing 
as  those  of  the  regular  sexvioes.  Sanction  was  given  at  the  special  general 
meeting,  on  the  did  March,  I860,  and  they  are  now  eligible. 

Tbafalgab  Model, 

22.  The  artist  has  been  unable  to  complete  this  model  by  the  time 
anticipated,  but  considerable  progress  has  been  made,  as  may  be  perceived 
on  visiting  the  Naval  Model  room. 

Ih  Coiiolusioii.— Their  anticipations  having  been  hitherto  fully  realised, 
the  CounetL  look  with  confidence  to  the  future.  With  a  view  to  farther 
progress,  the  assistance  of  every  Member  of  the  Institution  is  earnestly 
desired,  and  the  Council  suggest  that  most  effective  aid  may  be  afforded 
by  officers  serving  abroad  transmitting  papers  for  evening  readings,  and 
for  subsequent  notice  or  insertion  in  the  Journal. 
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17.  Colontl  Johk  Clabkk  Kjuojedt,  C.B,— 

Mr  Lord  Duke,  and  Gintlembn. — Id  submitting  to  yon  the  Resolution  with 
which  I  hate  had  tbe  honour  of  being  entrusted,  namely,  "  That  the  Report  now  read  be 
adopted  and  printed  for  circulation  among  the  Members/'  I  will  not  detain  you  with 
many  remarks ;  still  there  are  several  points  which  I  think  ought  to  be  brought  distinctly 
to  the  notice  of  the  Members  now  present.  Last  year,  when  we  met  in  this  room,  we 
were  full  of  anticipation  of  the  Increasing  advantage*  and  prosperity  of  the  Institution. 
This  year,  I  think  we  may  congratulate  ourselves  that  tbe  events  of  the  last  twelve 
months  have  fully  borne  out  the  anticipations  which  we  then  formed.  The  liberality  of 
many  of  the  Members  of  the  Institution,  to  the  number  of  upwards  of  800,  in  in- 
creasing thefr  subscriptions  from  lOt.  to  £l  and  upwards,  should  not  be  passed  over 
without  remark.  The  extension  of  the  circulation  of  our  Journal  is,  perhaps,  after  all, 
the  most  important  event  of  the  past  year.  The  instruction  which  we  who  reside  in  the 
neighbourhood  receive  in  this  room,  is  now  carried  from  one  end  of  the  world  to  the 
other,  by  the  Journal  being  distributed  amongst  our  brother  officers  of  both  services 
who  are  serving  abroad.  Tbe  great  advantages  which  naval  and  military  science  will 
derive  from  this  distribution  of  our  Proceedings,  needs  very  little  remark  from  me  ;  it 
is  self-evident.  The  very  fact  of  the  Journal  being  distributed  throughout  our  colonies 
will  in  time,  I  hope,  bear  fruits,  by  the  officers,  who  must  have  much  spare  time  abroad, 
devoting  that  spare  time  to  sending  us  tbe  results  of  their  observations  and  their 
experience.  I  therefore  think,  and  I  am  sure  the  Meetiqg  will  agree  with  me,  that  the 
money  that  we  have  expended  upon  it,  though  Urge  the  sum  may  appear,  has 
been  well  and  satisfactorily  laid  out.  With  regard  to  the  Library  and  Museum, 
any  of  us  who  are  in  the  habit  of  spending  a  few  hours  here  occasionally,  will  also  bear 
testimony  to  the  great  improvements  which  have  taken  place  during  the  past  year. 
Any  one  who  visits  the  Equipment  Room,  who  visits  tbe  Library,  who  wishes  to  inspect 
a  plan,  can  at  once  through,  I  must  say,  the  ever  ready  courtesy  of  our  Secretary  and 
the  Officers  of  the  Institution,  find  any  book  or  any  plan  he  wants  without  the  slightest 
difficulty.  This  is  no  slight  advantage  to  a  body  of  officers  who  can  only,  in  their  own 
houses,  have  but  a  limited  library.  As  to  the  Lectures,  I  believe  I  shall  be  borne  out 
in  stating,  that  during  the  past  year  they  have  been  even  more  interesting  than  in  former 
years.  It  would  be  invidious  indeed,  on  my  part,  to  name  specially  any  gentlemen  who 
have  favoured  us  with  the  result  of  their  labours;  but,  in  stating  that  I  think  the 
Meeting  should  give  these  gentlemen  their  thanks,  I  am  sure  I  am  only  expressing  tbe 
opinions  of  you  all.  There  is  one  point  upon  which  I  am  afraid  we  have  been,  perhaps, 
a  little  disappointed.  Last  year  we  were  in  hopes  that  those  gentlemen  who  have 
voluntarily  joined  us  in  the  service  of  their  Queen  and  country,  would  also  have  joined 
us  in  supporting  this  Institution.  Some,  certainly,  have  done  so ;  and  I  only  hope 
that,  when  they  have  got  through  a  little  more  of  their  drill,  they  will  come  and  join  us, 
with  a  view  of  extending,  what  I  may  almost  call,  their  professional  knowledge.  Most 
of  ns  are  connected  with  friends  in  the  Volunteers,  and,  I  think,  each  of  us  ought  to 
exert  himself  to  induce  as  many  officers  of  the  Volunteer  force  as  possible,  to  become 
Members  of  this  Institution.  I  will  not  detain  you  any  longer,  but  will  move,  "  That 
the  Report  now  read  be  adopted  and  printed  for  circulation  among  the  Members." 

Rear- Admiral  Austin,  C.B.  seconded  the  Resolution, 

lieutenant  Gmtmw*  B.N,— 

I  beg  leave  to  call  your  Grace's  attention  to  the  fact,  that  last  year  this  Institution 
waa  incorporated,  and  up  to  the  present  moment,  I  have  heard,  the  bye-laws  have  not 
had  the  seal  of  the  Corporation  affixed  to  them ;  and  until  that  seal  m  affixed  at  a 
General  Meeting,  they  are  void,  Therefore  this  Meeting  is  summoned  by  a  Council 
that  has  not  been  duly  elected.  It  is  utterly  impossible  to  get  rid  of  that  fact,  because 
these  bye-laws,  to  be  binding  upon  the  Institution,  should  have  the  common  seal  affixed 
to  them.  I  think  your  Grace  will  bear  me  out,  that  I  am  not  incorrect  in  the  statement 
I  now  make.  I  would  suggest,  with  all  sincerity,  not  wishing  to  create  difficulties,  that 
we  should  refer  these  bye-laws  to  a  Committee,  who  should  draw  them  up  and  have 
them  properly  framed,  and  then  submit  them  to  a  General  Meeting,  to  have  the  com- 
mon seal  affixed.  Then  you  will  be  in  a  position  to  carry  them  out ;  but  until  that  is 
done,  they  ere  of  no  more  value  than  the  paper  they  are  written  on. 

Lieutenant  Gardiner  then  quoted  an  authority  on  the  subject,  and  anb- 
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mitted  that  the  Bye-Laws,  as  they  at  present  stood,  were  not  in  conformity 
with  the  laws  of  the  land. 

Captain  E.  G.  Fishbourne,  B.N.  C.B.  Chairman  of  the  Council— 

Perhaps  the  boo.  gentleman  will  make  a  substantive  proposition  on  the  subject,  lie 
made  a  proposition  last  year,  but  there  was  nobody  to  second  it. 

Lieutenant  Gardiner— 

I  will  rooye  then,  "  That  a  Committee  of  not  less  than  fire  Members  be  appointed  to 
draw  up  the  heads  for  the  proposed  bye-laws ;  and  that  the  same  be  submitted  to 
counsel,  to  see  that  they  are  in  conformity  with  the  Charter." 

Captain  Fishbourne— 

It  does  not  appear  from  the  Charter,  that  it  is  necessary  to  attach  the  seal  to  the 
bye- laws.  Certainly,  the  wording  of  the  Charter  does  not  imply  it,  whatever  may  be 
the  usage.  It  strikes  me  that  our  legal  adviser  would  have  advised  us,  if  it  had  been 
necessary  to  proceed  as  Lieut  Gardiner  proposes.  It  says,  "  That  the  said  General 
Meeting  shall  from  time  to  time  make  and  establish  such  bye-laws,  and  vary,  and  alter, 
and  revoke  the  same,  as  they  shall  deem  to  be  useful  and  necessary  for  the  election  of 
President,  Vice-Presidents,  and  Council,  and  for  the  regulation  of  the  said  body  politic 
and  corporate,  for  the  admission  and  expulsion  of  Members,  and  of  honorary  and 
foreign  Members ;  so  that  such  bye-laws  be  not  repugnant  to  these  presents,  or  to  the 
laws  and  statutes  of  this  our  realm ;  and  shall  and  may  also  enter  into  any  resolution, 
and  make  any  regulation,  respecting  the  affairs  of  the  said  body  politic  and  corporate, 
that  may  be  necessary  and  proper,  and  shall  not  be  repugnant  to  these  presents  or  to 
the  said  laws  and  statutes."  It  is  to  be  presumed,  and  we  know  it  to  be  a  fact,  that  the 
Charter  is  granted  by  the  legal  advisers  of  the  Crown.  They  would  not  grant  it,  if  it 
contained  any  provision  that  is  contrary  to  the  laws  of  the  land.  We  are  not  in  the 
least  responsible  for  the  Charter.  The  fact  that  it  is  granted  by  the  legal  advisers  of 
the  Crown,  is  a  substantial  proof  to  us  that  it  does  not  contain  anything  contrary  to  the 
laws  of  the  land. 

The  Duke  of  Somerset— 

Does  any  one  second  this  amendment  ? 

Vice-Admiral  J.  N.  Tatler,  C.B. — 

'  I  do  not  rise  to  second  the  amendment ;  but  I  think  if  one  of  the  Council,  who  is 
well  acquainted  with  everything  that  is  going  on,  would  second  it,  it  might  prevent 
disputes  arising,  and  you  would  be  carrying  out  the  Charter  in  a  regular  form,  and 
avoiding  the  rocks  and  shoals  that  we  may  be  likely  to  split  upon. 

Lieutenant-General  Fox— 

I  do  not  see  why  the  Council  should  be  called  upon  to  second  that  in  which  they  do 
not  agree* 

Vice-Admiral  Tatler— 

If  they  do  not  agree  in  it,  of  course  the  responsibility  mils  upon  them. 

Colonel  the  Hon.  James  Lindsay,  M.P.  Vice-Chairman  of  the  Council — 

There  is  this  to  be  said :  if  the  Council  were  in  error,  twelve  months  have  elapsed 
since  the  last  Meeting,  and  it  has  been  perfectly  competent  for  Lieut.  Gardiner,  in  a 
friendly  manner,  to  go  to  the  Secretary  or  to  our  Lawyer — and  he  was  invited  to  do  so 
— to  state  what  his  views  were.  We  are  only  anxious  to  pass  such  laws  as  would  be 
not  only  binding  upon  this  Institution,  but  agreeable  to  all  the  Members.  He  might 
have  come  down  here  in  a  friendly  way  at  any  period  within  the  last  twelve  months,  or 
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he  might  at  the  seme  time  hive  expressed  his  opinions,  according  to  the  laws,  fourteen 
days  ago,  by  patting  np  a  notice  in  the  Library  and  Reading  Room,  to  say  that  he  was 
going  to  bring  such  a  question  forward.  That  opportunity  was  not  taken  by  Lieut. 
Gardiner.  I  apprehend  that  the  question  now  before  the  Meeting  is,  whether  the 
Report  shall  be  printed  and  circulated ;  and  if  Lieut  Gardiner  thinks  the  bye-laws 
should  be  referred  to  a  Committee,  be  has  power  by  the  law  to  get  a  certain  specified 
number  of  signatures  for  the  purpose  of  calling  a  Special  Meeting  and  taking  that 
subject  into  consideration. 

Lieutenant  Gardiner — 

I  perfectly  ignore  the  bye-laws  as  being  illegal,  not  having  the  common  seal  o.  the 
Corporation  affixed  thereto.    (Cries  of  "  Spoke  1  spoke  1") 

General  Sir  Charles  Paslet,  K.C.B.  K.E. — 

May  I  be  allowed  to  say  a  word  ?  This  gentleman,  in  the  authority  he  quoted,  speaks 
of  the  Council  as  an  invisible  body.  I  see  the  Members  here  before  me :  then,  how 
can  they  be  invisible  ?  And  as  to  seals,  I  have  been  reading  lately  the  "  Lives  of  the 
Lord  Chancellors, "  and  of  the  Lords  Chief  Justices,  and  I  find  that  in  early  times  the 
nobility  and  the  gentry  who  had  to  make  the  laws  could  not  write,  therefore  they  had 
great  seals.  But  what  use  the  seal  is  in  the  present  day  I  cannot  tell.  I  think  the 
gentleman's  objections  are  perfectly  futile,  and  not  to  be  maintained ;  and  therefore  I 
put  a  complete  negative  upon  them,  as  fsr  as  my  opinion  goes. 

Lieutenant  Gardiner — 

Before  your  Grace  puts  the  resolution,  there  are  some  Hems  in  the  account  that  I 
object  to.  There  are  annuities  here  which  are  not  allowable.  There  is  an  annuity 
here  of  £20,  which  I  think  is  not  allowable  ;  and  in  going  through  the  accounts,  I  find 
a  sum  appropriated  to  the  printing  of  the  Journal.  I  am  one  of  the  original  Sub- 
scribers, and  we  were  told  that  the  Journal  was  not  to  throw  any  expense  upon  the 
Members,  other  than  those  who  chose  to  subscribe  to  it  Now,  I  find  there  is  a  sum 
of  £175  taken  from  the  General  Fund  of  the  Institution  to  publish  the  Journal.  And 
there  is  more  than  that ;  I  find  the  whole  of  the  Life  Subscriptions  end  the  two 
Bequests  which  have  been  given  have  not  been  wholly  invested :  the  sums  received  for 
Life  Subscriptions  and  Legacies  amount  to  £1,274  ;  the  invested  money  amounts  to 
£1,153,  leaving  a  balance  of  £121  unaccounted  for.  The  balance  stated  by  the  account 
is  £177  19«.  104.;  I  make  a  balance  of  only  £57  Of.  lid.  I  think  these  points 
require  some  explanation. 

Colonel  Lindsay — 

The  amount  of  the  Legacies,  though  they  sppear  to  be  £500  a-piece,  we  do  not  get, 
because  there  is  the  succession  duty  and  income-tax  to  be  paid. 

Lieutenant  Gardiner— 

I  have  only  taken  the  two  Legacies  at  £876. 

Colonel  Lindsay— 

All  I  can  tell  the  hon.  gentleman  is,  that  we  have  invested  every  item  of  Life  Sub- 
scriptions that  we  have  received,  and  also  the  Legacies.  The  amount  of  Life  Sub- 
scriptions is  not  caused  by  new  Life  Subscribers  altogether,  but  by  a  great  many 
additions  to  the  original  Life  Subscriptions ;  the  increased  Life  Subscriptions  being  £3 
added  to  the  original  £6,  that  £3  being  the  composition  for  those  who  wish  to  have 
the  Journal.  With  regard  to  the  Journal,  the  amount  expended  last  year  upon 
it  was  £589;  we  have  1,155  Members  who  have  increased  their  subscriptions  to 
£1  and  upwards ;  we  have  182  Life  Members  who  have  given  the  increased  composi- 
tion in  order  to  receive  the  Journal ;  we  have  49  Life  Members,  who,  instead  of  giving  an 
increased  composition,  pay  an  extra  annual  sum  of  10*.    Taking  the  half  of  1,155,  and 
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the  half  of  40  Members  who  pay  the  InoTeosod  suheeription,  that  brings  it  up  to  £602 
a  year  towards  tha  Journal ;  and  the  increased  Lam  Suberintiojis  from  the  above  182 
Members,  amounting  to  £546,  divided  over  a  period  of  12  years,  will  leave  £45  to  he 
added  to  the  £609  towards  the  Journal,  making  a  grand  total  of  £547,  whilst  the 
gross  expense  of  its  publication  last  year  was  £589,  so  that  we  have  actually  received 
more  than  it  costs  in  publication.  Besides  that,  the  Government  gives  ns  a  sum  of 
money  every  year  for  the  purpose  of  increasing  the  scientific  character  of  this  InstU 
tution.  I  apprehend  that,  with  the  Lectures  given  in  this  Theatre,  the  pnbHoation  of 
the  Journal,  and  its  circulation  to  all  parts  of  the  world,  in  propagating  science  by 
means  of  the  Lectures  here,  conveying  it  to  our  officers  abroad,  and  letting  them 
know  what  we  are  doing  at  home,  we  are  carrying  out  the  intention  of  the  Government ; 
and  a  portion  of  tha  sum  of  money  which  we  receive  from  them  properly  goes  to  the 
account  of  the  Journal ;  consequently,  so  far  from  the  original  Members  paying  for  its 
publication,  the  Journal  is  actually  self-supporting. 

The  Resolution  was  then  put  to  the  Meeting,  and  carried. 

V.  The  names  of  eight  Members  retiring  from  the  Council  by  rotation 
were  read  :«— 

Captain  Rydbr,  R.N.  Captain  Packs. 

Major  Cooke.  R.E.  Captain  FianBOtrnwE,  R.N.|  CXB. 

Lieut. -Colonel  Stuart,  M.P.  Captain  Jbpfbrbon. 

Captain  Collinson,  R.N.  C.B.  Captain  Sir  8ibbald  Scott,  Bart. 

VI.  Colonel  Hart— 

I  beg  leare  to  propose : 

"That  the  thanks  of  this  Meeting  be  given  to  the  Members  ef  the  CousrciL  who 
retire  by  rotation,  and  that  the  following  Members  be  elected  to  nil  the  ▼aeaoxiea  "  t— 

Captain  Collinsow,  R.N.,  C.B.    )  Captain  Barmbtt,  R.N. 

Captain  Fishbourbb,  R.N.,  CB.(  For  IJeut.Colonel  Fletcher,  Sco. 
Captain  Jefferson,  late  Ceylon  1  Re-election.  Fua.  Gds. 

Rifles.  J  Colonel  Adair,  Suffolk  Mfl.  Art. 

Captain  Houston,  R.N,  Captain  Halstkd,  B»N. 

B.  Oljveira,  Esq. — 

I  have  the  honour  to  second  that  resolution,  and  in  doing  so,  I  may  take  the  llhertr 
of  observing,  that  when  travelling  in  the  Mediterranean  I  hare  had  oeeaaion  to  remark 
that  the  publications  of  the  Institution  ate  of  great  utility.  I  hare  frequently  teen 
them  at  the  different  messes  at  Malta  and  Gibraltar  with  great  satUmotion,  and  I 
think  I  may  venture  to  say  that  the  circulation  of  the  Journal  has  induced  a  great  num- 
ber of  omeers  to  join  the  Institution. 

The  Resolution  was  put  from  the  Chair  and  carried  unanimously. 

VII.  Lieutenant-Colonel  Man — 

My  Lord  Duke,  I  hare  the  plessure  of  proposing, 

"  That  the  thanks  of  this  Meeting  be  given  to  the  Auditors  for  their  reliable  senrfees, 
and  that  the  following  gentlemen  be  elected  for  the  ensuiog  year  : — 

Henry  Elliot,  Esq.  Captain  J.  E.  A.  Dolby. 

Thomas  Smith,  Esq.  M,  F.  Downbs,  Esq." 

Major  Porteb,  RE.— 

Having  been  requested  to  second  this  resolution,  I  intended  to  here  done  ee  with- 
out troubling  the  Meeting  with  any  owserratious  <  but  after  the  discussion  whiflh  has 
just  taken  place,  perhaps  it  will  be  right  for  me  to  state,  that  I  hare  been  appointed  the 
Omciat  Member  of  the  Council  by  the  8eeretary-at-War  to  report  upon  the  Insti- 
tution, iu  order  that  his  Lordship  may  be  guided  aa  regards  the  fntuas  grants  to  be 
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given  to  it.  I  hare  every  reason  to  hope,  that  my  report  on  the  next  occasion  will 
be  satisfactory,  and  I  think  it  will  be  well  for  me  to  state,  that  I  shall  dwell  with 
considerable  satisfaction  upon  the  Journal,  as  being  one  of  the  most  valuable  instru- 
ments which  the  Institution  possesses,  for  circulating  a  knowledge  of  naval  and  military 
science  amongst  those  of  our  Members  who  are  obliged  by  professional  duties  to  be 
absent,  not  only  from  London,  but  from  the  country. 

The  Resolution  was  put  from  the  Chair  and  carried  unanimously. 

VIIL  Colonel  Lindsay — 

I  have  to  move  an  Amendment  in  the  Laws,  notice  of  which  has  been  duly  posted 
in  the  Reading  Room.    Section  V.  paragraph  3,  runs  thus  :— 

"The  funds  of  the  Institution,  and  all  Life  Subscriptions  and  Legacies  shall  be 
invested  in  eligible  securities  in  the  names  of  Trustees,  selected  by  the  Council,  with 
the  approbation  and  concurrence  of  a  General  Meeting." 

That  is  the  law  as  it  at  present  stands.  After  the  Charter  had  been  granted,  it  was 
ascertained  that  was  it  not  necessary  to  have  Trustees,  and  that  it  would  cause  con- 
siderable inconvenience  :  it  was  found  that  other  bodies  who  had  received  a  Charter  of 
Incorporation  had  their  funds  invested  in  the  general  body  of  the  members,  through  the 
agency  of  the  charter  and  its  seal ;  consequently,  trustees  are  an  inconvenience,  for  the 
moment  a  Trustee  dies  you  have  to  find  another  to  supply  his  place.  There  is  con. 
slderable  expense  attending  that  transaction.  Therefore  we  propose,  in  lieu  of  the 
section,  as  it  stands,  to  substitute  the  following : — 

"  That  the  funds  of  the  Institution,  and  all  life  Subscriptions  and  Legacies,  shall  be 
invested  in  the  name  of  the  Corporation  in  eligible  securities,  to  be  selected  by  the 
Council." 

I  have  also  another  Amendment  to  propose  in  Section  VIIL  which  runs  thus : — 

"  Should  it  be  proposed  to  make  or  repeal  a  bye-law,"  &e. 
I  propose  to  insert  the  word  "  amend,"  so  that  it  will  read  t — 

"  Should  it  be  proposed  to  make,  amend*  or  repeal  a  bye-law,"  See. 

W.  S.  Lacon,  Esq. — 
I  beg  to  second  that  motion. 

Major-General  Boileau— 

I  would  wish  to  make  an  observation  with  reference  to  the  second  of  these  proposi- 
tions, not  with  any  intention  of  objecting  to  it,  but  to  suggest  a  word  which,  I  think, 
would  be  more  appropriate  to  the  object  which  Colonel  Lindsay  has  in  view.  I  would 
suggest  that  the  word"  alter"  would  be  a  better  word  than  "  amend,**  because  "amend" 
has  a  specific  meaning — to  "  improve."  The  object  is  to  alter,  I  have  no  doubt;  but, 
with  regard  to  an  improvement,  that  may  lead  to  discussion.  Having  had  a  great  deal 
to  do  with  committees  in  my  time,  I  think  the  term  usually  used  is  "  alter,"  and  not 
"  amend."     If  not  objectionable,  I  think  that  would  be  the  better  word. 

Colonel  Lindsay — 

I  have  no  ejection  to  take  the  word  "  alter,"  so  that  it  will  read,  *  make,  alter,  or 
repeal  any  bye4aw." 

The  Resolution  was  put  from  the  Chair  and  carried  unanimously. 

IX.  Colonel  P.  J.  Yorke,  F.R.S.  Vice-President— 

The  resolution  which  I  hold  in  my  hand  Is  to  this  effect :  "  That,  in  accordance  with 
a  notice  suspended  for  fourteen  days  in  the  Reading  Room,  this  Meeting  do  authorise 
the  Council  to  dispose  ot  such  Chinese  and  Indian  curiosities,  together  with  Roman 
and  other  antiquities  as  are  not  of  naval  or  military  interest."  This  resolution  becomes 
necessary,  in  order  to  carry  out  the  views  already  adopted  by  the  General  Meeting  last 
year,  and  in  aoeordaaee  with  some  change  lately  made  in  the  design  of  this  Institution. 
At  the  commencement  of  this  Institution,  the  Members  who  took  a  leading  part  in  found- 
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ing  it  did  not  limit  it  to  the  object*  that  we  now  find  it  necessary  to  do.  In  the  early 
days  of  the  Institution,  it  was  attempted  to  make  collections  here  of  all  kinds.  We 
had  collections  of  natural  history,  of  antiquities,  and  of  various  other  objects ;  but  in 
progress  of  time  that  was  found  to  be  impossible,  because  no  place  would  hold  all  the 
objects  that  came  in ;  and  from  the  number  of  other  Museums  and  public  Institutions 
in  the  metropolis,  it  was  thought  it  would  be  much  more  advantageous  to  give  the 
Institution  a  more  specific  character,  and  to  limit  it  entirely,  or  nearly  so,  to  objects 
that  had  some  naval  or  military  interest  It  is  in  accordance  with  that  view  that  I 
now  submit  this  resolution  to  the  Meeting.  The  purpose  of  it,  is  to  give  the  Council 
an  opportunity  to  dispose  of  such  of  these  curiosities  as  are  not  of  professional 
interest.  The  Council  do  not  propose  to  do  this  in  a  hurried  manner ;  they  propose  to 
consult,  as  far  as  possible,  the  wishes  of  the  donors.  Some  of  the  objects  are  of  con- 
siderable value  and  interest;  and  the  intention  is,  that  they  may  be  disposed  of  in  the 
way  that  may  be  most  agreeable  to  the  donors. 

Lieutenant-Colonel  Le  Couteur,  Coldstream  Guards— 
I  beg  to  second  this  motion. 

Lieutenant-General  Fox — 

Having  been  absent,  in  consequence  of  illness,  I  am  not  aware  whether  this  point  has 
been  discussed  in  the  Council  ;  but  I  should  like  to  know  whether  the  objects  named  in 
this  Resolution  include  the  ancient  Greek  and  Roman  coins,  which  I  should  be  very 
sorry  to  see  sold.  It  is  a  great  object  for  numismatic  science,  that  officers  should  collect 
coins  when  they  are  abroad,  and  give  them  to  the  Museum ;  and,  as  they  occupy  very 
little  space,  I  do  not  think  they  should  be  disposed  of. 

Colonel  Yorke — 

It  is  not  intended  to  dispose  of  them. 

Colonel  Lindsay — 
The  coins  are  in  the  Library. 

Sir  Charles  Pasley— 

By  permission  of  the  President,  it  strikes  me  that  the  donors  of  any  curiosities  should 
always  be  consulted  as  to  the  disposal  of  them.  Thinking  it  would  be  for  the  benefit  of 
science,  I  gave  a  number  of  philosophical  instruments,  a  copy  of  the  Transactions  of 
the  Royal  Society,  and  the  East  India  Registers,  to  the  Scientific  Institution  formed  si 
Chatham.  Well,  they  sold  them.  I  would  willingly  have  paid  the  whole  value  of  the 
things,  to  have  had  them  again.  I  was  deprived  of  that  opportunity,  and  I  feel  it 
would  be  rather  a  hardship  if  the  donors  to  this  Institution  were  to  be  treated  in  the 
same  way. 

Rear-Admiral  Sir  G.  Lambert,  K.C.B.— 

I  beg  to  state,  that,  having  been  a  donor  to  this  Institution,  as  regards  a  great  many 
cases  of  natural  history— birds,  and  things  of  that  sort— I  did  have  that  compliment  paid 
to  me  when  they  were  disposed  of,  and  I  feel  quite  sure  that  nothing  will  be  disposed 
of  without  taking  into  consideration  the  wishes  of  the  donors. 


The  Chairman  announced  that  the  business  of  the  Meeting  was  con- 
cluded. 


The  Resolution  was  then  put  from  the  Chair  and  carried  unanimously, 
that  the  business  of  the  Meet 

(Signed)  SOMERSET, 

GhairmaH* 
B.  Burgess,  Captain, 
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Captain  Fishbourne — 
1  have  the  pleasure  of  moving  that  General  Fox  do  take  the  Chair. 

Lieutenant-General  Fox  accordingly  took  the  Chair. 

Colonel  A.  Shafto  Adair — 

In  ruing  to  propose  the  Resolution  with  which  1  have  been  entrusted,  I  am  sure  I 
may  infer  that  it  will  meet  with  the  cordial  support  and  sympathy  of  all  officers  here 
present.  It  is  a  great  satisfaction  to  us  to  find,  that  the  efforts  made  by  the  officers  of 
the  United  Services  to  promote  the  scientific  knowledge  and  development  of  all  that 
concerns  the  efficiency  of  both,  is  recognised  by  those  who  sre  not  immediately  con- 
nected  with  us.  It  is  still  a  greater  satisfaction  to  find  that  those  who  sre  placed  by  the 
Constitution  of  our  country  at  the  civil  head  of  these  two  great  Services,  honour  us 
with  their  presence  on  these  occasions.  Therefore  it  is,  and  I  am  sure  I  shall  have  been 
anticipated  in  the  Resolution,  that  I  propose  the  thanks  of  this  Meeting  to  the  First 
Lord  of  the  Admiralty,  who  has  honoured  us  by  presiding  on  this  occasion.  I  think  it  is 
of  especial  advantage  at  thii  moment,  when  in  the  great  department  of  the  public  service 
over  which  he  presides,  as  well  as  in  that  of  the  sister  8ervice,  experiments  are  being 
made,  which  will  lead,  I  trust,  to  but  one  conclusion— the  preservation  unabated,  of  the 
supremacy  of  Her  Majesty's  forces  by  land  and  sea  as  it  has  been  hitherto.  Perhaps  I 
may  be  permitted  at  this  moment  to  refer  to  that  special  department  over  which  the 
noble  Duke  presides  It  has  set  sn  example  of  exceeding  value,  in  not  limiting  the 
experiments  which  are  designed  to  improve  the  fitting,  the  form,  the  speed,  the  capacity, 
and  armaments  of  our  vessels,  to  the  royal  dockyards  alone,  but  in  drawing  information 
from  any  quarter  from  which  it  may  be  obtained.  Therefore,  feeling  it  perfectly  un- 
necessary to  dilate  on  the  merits  of  that  department,  which  are  recognised  by  all,  I  will 
conclude  by  moving,  "  That  the  thanks  of  this  Meeting  be  given  to  His  Grace  the  Duke 
of  Somerset,  for  ma  kindness  in  presiding  in  the  Chair  on  this  occasion." 

Sir  George  Lambert — 

I  have  great  pleasure  in  seconding  the  Resolution.  I  am  quite  convinced  that 
nothing  can  be  more  serviceable  to  this  Institution  than  to  be  supported  by  the  heads 
of  departments.  They  give  a  tone  to  the  Meetings  by  their  presence,  and  enable  us  to 
look  forward  to  the  carrying  out  of  the  advantages  to  be  derived  from  the  information 
that  is  constantly  being  laid  before  the  public  by  this  Institution.  I  trust  on  future 
occasions  we  shall  find  the  same  good  feeling  existing  which  has  been  shown  to-day, 
and  that  no  impediments  will  be  thrown  in  the  way  of  promoting  the  objects  of  the 
Institution. 

The  Chairman— 

I  feel  greatly  honoured  in  being  called  upon  to  take  the  Chair  in  order  to  give  the 
unanimous  thanks  of  this  Meeting  to  mv  old  friend  the  Duke  of  Somerset,  who  fills 
office,  I  believe,  with  the  most  perfect  satisfaction  to  the  Service  over  which  he  presides, 
and  who  has  given  up  time  which  is  so  valuable  elsewhere,  that  he  may  come  down  here 
and  assist  us  m  the  objects  of  our  Institution. 

The  Resolution  was  put  to  the  Meeting  and  carried  with  acclamation. 

The  Duke  of  Somerset — 

Gvnxral  Fox  and  G»ntl«m*n,— I  have  come  here  to-day  because  I  take  great  inte* 
rest  in  this  Institution,  and  because  I  believe  the  public  interest  in  it  will  spread  more  and 
more  as  time  advances.  Every  day  we  observe  the  progress  that  science  is  making,  and 
the  practical  application  of  science  to  both  naval  and  military  purposes ;  and,  as  this  goes 
on,  the  value  of  this  Institution  must  be  more  generally  known.  In  the  first  place,  I 
may  congratulate  you  upon  the  financial  statement  we  have  heard  to-day.  It  shows 
that  you  are  in  a  sound  financial  condition!  and  I  only  hope  that  other  financial  state* 
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menu  made  elsewhere  will  be  equally  satisfactory.  With  regard  to  the  M useum,  I 
think  you  have  done  wisely  in  limiting  it  to  the  special  purposes  for  which  it  ought  to 
be  maintained.  I  have  had  great  experience  in  museums,  from  the  British  Museum 
downwards.  The  great  danger  and  difficulty  in  all  museums  is  the  tendency  to  bring  in 
and  accumulate  things  that  are  not  really  wanted.  When  gifts  are  offered,  the  difficulty 
is  to  exclude  them.  First,  one  thing  is  given,  in  some  way  connected  with  the  objects 
of  the  collection,  though  not  strictly  so,  and  then  another,  until  at  last  the  whole 
museum  becomes  a  confused  heap ;  you  cannot  conveniently  find  what  you  may  be  look- 
ing for,  and  there  is  no  room  left  for  what  is  really  desirable.  I  was  connected  with 
the  Museum  of  Practical  Geology  in  Jermyn-street  when  it  was  first  started,  and  the 
arrangement  we  made  with  Sir  Henry  de  la  Beohe  was,  that  it  skoald  be  strictly  eon- 
fined  to  the  one  object  for  which  it  was  established,  but  we  had  the  greatest  difficulty  in 
carrying  the  rule  out.  The  resolution  you  have  passed  to-day  upon  the  subject  of 
your  Museum  appears  to  me  a  wise  one.  With  regard  to  lectures,  I  observe  die 
Council  express  their  regret  that  they  have  been  unable  to  obtain  a  lecture  containing 
a  complete  ritumi  of  the  progress  of  military  and  naval  science  during  the  past  year. 
I  am  not  surprised  at  that,  when  I  look  at  the  progress  naval  and  military  science  has 
made  daring  the  year.  1  am  not  surprised  that  no  one  will  take  upon  himself  to 
lay  it  all  down  exactly  iu  a  lecture  here.  It  will  be  a  very  difficult  tank  to  under* 
take,  at  least  unless  a  person  had  more  presumption  than  I  should  think  any  Member 
of  this  Institution  has.  At  the  same  time,  I  may  say  it  is  of  the  greatest  value 
to  have  an  Institution  of  this  kind,  where  lectures  on  naval  and  military  science 
are  given,  because  a  great  deal  of  information  might  otherwise  be  lout.  I  know,  in 
regard  to  the  Navy,  a  great  many  things  are  discovered,  and  are  put  aside  for  the 
want  of  a  proper  place  to  preserve  them.  Many  years  afterwards,  what  are  thought 
to  be  discoveries  are  made,  and  we  often  find,  if  we  had  looked  back  and  consulted 
our  papers,  that  the  discoveries  had  been  made  a  long  time  ago.  That  is  continually 
occurring,  and  it  shows  of  what  great  advantage  an  institution  of  this  kind  may  be, 
in  recording  information  of  this  character  and  communicating  it  throughout  the 
Services.  It  may  save  other  people  a  great  deal  of  time,  for,  if  they  are  pursuing 
any  particular  study,  they  know  where  to  go  and  how  to  look  for  it.  As  regards  the 
particular  pursuits  to  which  we  are  directing  the  minds  of  both  Services,  so  many 
questions  present  themselves,  that  they  can  only  just  be!  touched  upon.  For  instance, 
there  is  the  whole  question  of  gunnery,  cannon,  and  projectiles.  During  the  past  year 
experiments  have  been  tried.  Every  day  new  information  comes.  It  waa  but  two 
days  ago  I  received  an  interesting  report  from  Prussia  upon  the  subject  of  their  trials. 
We  have  such  a  variety  of  information  upon  this  subject,  that  it  is  moat  desirable 
these  trials  should  be  carefully  watched  and  followed  out.  If  any  one  has  energy 
enough  to  extend  bis  inquiries  still  further,  there  is  the  whole  question  of  the  defence 
of  the  country,  upon  which  there  still  exists  a  great  variety  of  opinion.  If  I  look 
back  to  the  opinions  prevailing  eighteen  months  ago,  I  find  that  those  opinions  are 
already  very  much  modified.  Then,  again,  we  come  to  the  great  question  of  iron  or 
wooden  ships.  What  strikes  me  with  regard  to  this  question — indeed,  with  regard  to 
many  other  scientific  questions— is,  that  they  should  be  taken  up  in  a  philosophical 
spirit,  instead  of  being  taken  up,  as  they  too  often  are,  in  a  very  bitter  sectarian  spirit. 
They  are  treated  as  if  it  was  a  question  of  theology.  You  have  the  advocates  of  wood 
on  the  one  side,  and  the  advocates  of  iron  on  the  other,  calling  each  other  names,  ss  if 
scepticism  was  a  crime  and  doubt  a  deadly  sin.  Now,  I  think  the  fair  way,  as  they 
are  philosophical  questions,  is  to  deal  with  them  in  a  philosophical  spirit.  Let  us  seesr* 
tain  what  is  best  to  be  done  in  these  questions.  They  are  not  easy  of  solution.  It  is 
only  by  treating  them  as  a  matter  of  faith  that  you  make  them  easy.  If  you  adopt 
as  a  matter  of  frith  that  So-and-So  Is  quite  right,  and  that  whoever  says  to  the  con- 
trary has  a  bad  motive  and  is  a  dishonest  fellow,  why,  you  may  settle  the  question 
easily  in  your  own  mind,  but  you  do  not  settle  it  to  the  interest  of  the  country.  Whit 
we  have  to  do  is  to  look  at  these  questions  calmly  in  all  their  bearings  ;  and  I  am 
sure  if  that  were  done  we  should  then  arrive  at  a  satisfactory  result.  With  respect  to 
this  very  question  of  iron,  for  instance,  lately  the  Government  appointed  a  commissioa 
to  examine  the  question  of  the  quality  of  iron ;  because,  when  we  cease  to  test  these 
experiments  on  iron,  the  first  thing  1  asked  was,  "  What  do  you  call  iron  ?"  "  Well,*' 
waa  the  reply,  "  everybody  knowa  what  iron  is."  But  when  I  sent  for  a  person  who 
does  know  something  about  it,  Dr.  Percy,  of  the  Museum  of  Practical  Geology,  he  in- 
formed me  of  the  very  great  difficulties  there  were  in  the  question,  and  he  said  we  should 
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find  there  were  many  sorts  of  iron,  possessing  different  degrees  of  resistance,  and  that 
the  question  required  to  be  looked  into*  I  remember,  when  I  was  in  the  office  of 
Commissioner  of  Works,  we  were  putting  up  the  bronses  on  the  Nelson  monument  in 
Trafalgar  Square.  When  I  went  into  the  office  I  was  told  they  were  going  to  order 
another  of  these  bronses.  I  asked  if  they  had  entered  into  the  contract,  and  I  was 
told  the  late  Government  had  made  the  contract.  I  asked  if  they  knew  it  was  really 
bronse ;  1  said,  ••  Supposing  the  proper  mixture  is  not  made — suppose  a  bad  metal  is 
put  In,  hate  we  any  legal  remedy?'1  "No/*  they  said,  "the  contract  is  worded  in 
such  a  manner,  that,  if  you  do  not  get  good  metal  put  into  the  mould,  you  must  hare 
what  they  choose  to  give  you :  you  are  at  the  mercy  of  the  trade."  That  arose  from 
the  want  of  a  little  practical  knowledge  of  the  subject  Now,  I  conceive  an  Institution 
like  this  will  be  of  great  use  in  directing  attention  to  matters  of  that  kind  which  more 
particularly  effect  the  naval  and  military  professions.  I  hare  come  here  with  an  earnest 
desire  to  see  this  Institution  advance,  and  to  urge  upon  you,  whenever  experiments  are 
going  on,  to  procure  records  of  them,  and  to  ascertain  that  they  have  been  fully  and 
fairly  tried.  I  am  sure  you  will  take  in  good  spirit  the  suggestion  I  have  thrown  out, 
and  I  beg  to  thank  you  very  sincerely  for  the  honour  you  have  done-  me. 


Statement  of  Changes  among  the  Members  since  1st 
January,  I860:— 

Life.  Annual.      Total. 

Number  of  Members  on  1st  January,  1860       .      831   +  2518  =  3844 

Do.        who  have  joined  during  1860       .        23  277  300 

854        2790      '  3644 
Changed  from  Annual  to  Life  .        .  -f     7      —    7 

861        2783        3644 

Lift.  Annual. 
Deduct— Deaths  during  1860  .        .  28      70 
Withdrawals     ...  15 

Struck  off         ...  13 

28  98  126 


Number  of  Members  on  1st  January,  1861 . .  Total  833        2685         3518 
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PROCEEDINGS  OF  THE 


TABULAR  ANALYSIS  OF  THE  STATE  OF  THE  INSTITUTION, 
To  the  3 1st  of  December,  1860. 


Inrested 

No.  of 

Year. 
1st  Jan. 

Annual 

h 

Income 

Life  Subs. 

Amount 

in  the 
purchase 

No.  of 
Vols.  In 

Mem- 
bers on 

Number 
of 

toaitt 
Dec. 

Subs. 

PBCetYM* 

I1 

(from  all 
sources).* 

received. 

of  Stock. 

of  Books, 

Library. 

the  3Iat 
Dec. 

Visitors. 

£ 

£ 

£ 

£ 

£ 

£ 

1831 

654 

., 

654 

1,194 

.. 

.. 

.. 

1,437 

•  • 

1832 

1,146 

.. 

1,146 

973 

.. 

•  • 

.. 

2,699 

., 

1833 

1,405 

,. 

1,450 

692 

.. 

.  • 

.. 

3,341 

.. 

1834 

1,500 

.. 

1,549 

583 

1,100 

.. 

.. 

3,748 

13,376 

1835 

1,480 

.. 

1,574 

366 

2,430 

40 

.. 

4,155 

8,537 

1836 

1,570 

•  • 

1,682 

330 

3,747 

45 

.. 

4,069 

8,521 

1837 

1,549 

•  • 

1,747 

222 

4,747 

180 

.. 

4,164 

10,907 

1838 

1,462 

.  , 

1,634 

230 

5,500 

246 

. . 

4,175 

15,788 

1839 

1,399 

., 

1,565 

168 

5,500 

292 

,• 

4,186 

16,548 

1840 

1,363 

.  . 

1,525 

198 

5,500 

446 

5,500 

4,257 

17,120 

1841 

1,450 

## 

1,643 

186 

6,000 

243 

5,850 

4,243     19,421 

1842 

1,373 

•  • 

1,565 

144 

6,400 

373 

6,450 

4,127  121,552 

1843 

1,299 

.  . 

1,494 

140 

6,700 

237 

7,000 

4,078     27,056 

1844 

1,274 

#  , 

1,408 

112 

3,000 

298 

7,850 

3,968    22,767 

1845 

1,313 

.  , 

1,466 

228 

1,500 

127 

8,100 

3,988 

21,627 

1846 

1,298 

#. 

1,456 

138 

1,500 

74 

8,410 

4,031 

32,885 

1847 

1,314 

74 

1,502 

132 

1,700 

37 

•  • 

4,017 

38,699 

1848 

1,175 

57 

1,375 

48 

1,700   . 

85 

9,641 

3,947 

37,140 

1849 

1,176 

72 

1,375 

84 

1,150 

58 

•  • 

3,970 

33,333 

1850 

1,141 

106 

1,294 

198 

600 

36 

. , 

3,998 

33,773 

1851 

1,136 

131 

1,292 

66 

666 

34 

10,150 

3,188 

52,173 

1852 

1,134 

133 

1,281 

114 

200 

43 

10,300 

3,078 

20,609 

1853 

1,243 

319 

1,684 

264 

528 

41 

10,420 

3,251 

25,952 

1854 

1,200 

138 

1,368 

126 

612 

95 

10,587 

3,171 

22,661 

1855 

1,159 

107 

1,289 

120 

653 

55 

10,780 

3,131 

14,778 

1856 

1,216 

197 

1,519 

156 

761 

47 

10,832 

3,204 

16,184 

1857 

1,258 

176 

1,937 

78 

1,038 

40 

10,960 

3,168 

12,755 

1858 

1,318 

221 

2,102 

105 

438 

31 

11,062 

3,246 

25,747 

1859 

1,526 

195 

2,277 

512 

946 

70 

11,320 

3,344 

28,739 

•1860 

1,961 

298 

3,577 

397 

2,178 

114 

11,517 

3,518 

28,Oll 

*  Including  Annual  Subscriptions,  Entrance  Fees,  Donations,  Legacies,  and  Interest 
on  Ponded  Property ;  and  also  the  grant  from  Government,  commencing  in  1857. 


LIST  OF  DONATIONS 

From  1st  January  to  31st  December,  1860. 


£     8.    d. 

Carter,  W.  G.,  F.S.A.,  Btq. 

8olidtor8co.Fns.6ds.     1     1     0 
Ceutley,  Str  ProbyT. 

Col.  ret.  Bengal  Army    2    0    0 
VyTyan,R.H.  8.  Lient. 

Dnke  of  Cornwall's  Rang.    110 

Carried  forward  £4    2    0 


£  s.  d. 

Brought  forward  4  2  0 
West,  Sir  John,  G.C.B. 

Admiral  of  the  Fleet    5  0  0 
Pollard,  J.  P.  E*q. 

late  Audit  Office    3  0  0 

Mundy,  G.V.     Col.  19th  Regt.     2  0  0 


Total 


£14    2    0 
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LIST  OF  NEW  MEMBERS 

WHO  JOINED  TUB  INSTITUTION  SINCE  THE  LAST  EVENING 
MEETING  IN  1860  (JUNE  4th). 

Lira  Mrmbirs. 


Arrow,  W.  G.,  Major  H.M.  88th  Bombay 

N.I. 
Brown,  Jno.,  late  Mid.  H.E.I.C.S8. 
Blundell,  H.  B.  H.,  Lieut  Rifle  Brigade. 
Charlewood,  B.  P.,  Capt.  R.N. 
CoWngs,  J.  E.,  Lieut-Col.  33rd  Regt. 
Cbichester,Hon.G.C.,Lt-Col.77th  Regt. 
Dyer,  S.  H.,  Capt.  8th  King's. 
Hincks,  A.  S.,  Ens.  3rd  W.I.  Regt. 


Halsey,    H.  W.   R.   W.,    Deputy- Lieut. 

Sussex 
Hope,  W.,  OB.,  Lt.-Col.  71st  Highlndrs. 
Herbert,  Hon.  A.  W.  E.  M.,  Lieut.  7th 

Hussars. 
Jones,  H.  M.,  Major  73rd  Regt. 
Lennox,  W.  O.,  Lt-Col.  R.E. 
Paynter,  J.  A.,  Capt.  R.N. 
Stanley,  the  Right  Hon. Lord,  MP.,  P.C. 
Taylor,  W.,  Capt.  Mid.  Rifle  Vol. 


Annual  Subscribers. 


Adair,  H.  A.,  Lieut  52nd  Regt. 
Alston,  W.  £.  M.D.>  Staff  Assist.  Surg. 
Anstruther,  P.  R.,  Lieut,  94th  Regt 
Ashford,  H.  W.,  Ens.  100th  Regt. 
Aufrere,  G.,  Capt.  late  20th  Lt.  Dgs. 
Aylmer,  J.  £.  P.,  Lieut  8th  King's. 
Aytoun,  J.  Capt,  7th  Hussars. 
Baker,  Valentine,  Lt.-Col.  10th  Hussars, 
Baldwin,  F.  C,  Ens.  Ceylon  Rifles. 
Banks,  C.,  late  Sec.  to  Kilmainham  Hosp. 
Bayly,  C.  J.,  Governor  of  the  Bahamas 
Beere,  D„  Capt  8th  King's. 
Bellamy,  P.  L.f  Capt.  65th  Regt 
Bellers,  R.  B.,  Capt  late  50th  Regt 
Bertram,  C.  P.,  Bt. -Major  41st  Regt. 
Blair,  J.  B.,  Ens.  6th  Regt. 

Blane,  C.  G.,  Capt.  23rd  R.  W.  Pus, 

Blinkhorn,  W.,  Capt.  7th  Drag.  Gds. 

Boom,  A.  S.,  Eos.  late  Roy.  Blthorne  Mil. 

Boyce,  A.  W..  Capt.  34th  Regt. 

Brabant,  E.  Y,»  Ens.  Cape  Mounted  Rifles. 

Breen,  H.  H„  Adm.  to  Got.  of  St  Lucia. 

Brereton,  W.,  CB.,  Maj.-Geu.  R.A. 

Brown,  C  B.,  Lieut.  8th  King's. 

Buchanan,  J.  R.  G.,  Ens.  26th  Regt. 

Budd,  R.,  Lt.-Col.  14th  Regt 

Burn,  R.  D.,  M.D.,  Assist.  Surg.  RJL 

Burton,  H.  A.,  Lieut.  14th  Regt. 

Butler,  W.  G.,  Ens.  04th  Regt. 

Carroll,  W.  J.,  Lieut  R.E. 

Cleeve,  S.  A.,  Capt.  51st  Regt. 

Cobbe,  C,  Capt.  13th  Lt.  Infantry. 

Colls,  R.  S.,  Major  32nd  Regt. 

Colthurst,  D.  L.,  Major  17th  Regt. 

Cookesley,  A.  F.,  Dy.  Com.  Gen. 

Costin,  C,  Lieut  and  Adjt.  14th  Regt. 

Cowburn,  T.  B.,  Lieut.  52nd  Lt  Infantry 


Dawes,  E.  A.,  Capt.  and  Adjt.  Aberdeen 

Highlanders. 
Decie,  R.,  Lieut.  R.E. 
De  Thoren,  O.  W.,  Ens.  45th  Regt 
Dewar,  A.,  Capt  late  87th  Roy.I.  Fusiliers 
De  Winton,  F.  W.,  Capt.  R.A. 
D'Rye,  W.  R.,  Capt  91st  Regt. 
Docker,  E.  S.,  Staff  Surgeon. 
Dunlevie,  W.  T.  H.,  Lieut  13th  Regt. 
East,  C.  J.,  Lieut.  82nd  Regt 
Elliot,  A.  a,  Cspt.  94th  Regt 
Elliot,  F.  H.,  Lieut  94th  Regt. 
Bibs,  C.  H.  P.,  Lieut  R.A. 
Eustace,  T.  P.,  Iieut  49th  Regt 
Fair,  A.,  Paymaster  17th  Depot  Batt. 
Filgate,  T.  P.  M.,  Lieut  18th  Hussars. 
Fitsgerald,  F.  A.,  Capt.  12th  Regt 
Fitsgerald,  R.  P.,  Lieut  R.N. 
Frampton,W.J.,  Lieut  7th  Roy.  Fusiliers. 
Gage,  Vucounit  Major  late  Sussex  Mil. 
Gale,  H.  R.  H.,  Capt  Mil.  Train. 
Gammell,  J.  H.  H„  Capt.  9th  Regt 
Gardiner,  R.,  Col.  I.  F.  Officer,  Cork. 
Gardiner,  T.,  Lieut.  98th  Regt. 
Gibbons,  T.,  Surgeon  95th  Regt 
Glover,  F.  G.  E.,  Lieut.  43rd  Lt.  Infantry 
Godbold,  A.  B.,  Lieut.  1st  R.  Surrey  Mil. 
Goepel,  P.  D.,  Lieut  Hon.  A.  Compy. 
Grabame,  Geo.  Quar. -Master  21st  Royal 

N.  B.  Fus. 
Grant,  G.  F.,  Lieut.  62nd  Regt. 
Granville,  B.,  Major  23rd  R.  W.  Fusiliers. 
Grogan,  C.  E.,  Capt.  14th  Regt. 
Gubbings,  T.,  Lt-Col.  2nd  W.  I.  Regt. 
Gubbins,  J.,  Major  23rd  R.  W.  Fus. 
Haig,  J.  F.,  Lieut.  90th  Lt.  Infantry 
Hamilton,  L.  H.,  Major  87th  R.  I.  Fus. 
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Harnett,  E.,  Capt.  I  lth  Hussars. 
Harrison,  W.  A.,  As.  Sur.  Hants  Mil.  Art. 
Harvey,  C.  L.,  Lieut.  91st  Regt. 
Henslowe,  S.  V.  F.,  Capt.  73rd  Regt 
Holt,  A.,  Capt.  21st  R.N.  B.  Fas. 
Holt.  J.,  Capt.  H.M.  20th  Bombay  N.  I. 
Hooke,  H.  H.,  Ens.  45th  Regt. 
Hosier,  H.  M.,  Lieat  R.A. 
Hutchinson,  H.  M.  L.,  Ens.  14th  Regt. 
Ingles,  Sir  J  no.,  Major-Gen.,  K.C.B. 
Isacke,  R.  J.,  Lieut  71st  Highland  Lt.  In. 
Jervis,  E.  S.,  Lieut.  H.  M.  2nd  Bom.  Eu. 

Lt.  Infantry. 
Johnson,  J.  O.,  Lieut  12th  Regt. 
Jones,  E.  M.,  Capt  20th  Regt 
Kempt,  J.  F.,  Lt.-Col.  12th  Regt 
Kerr,  Lord  R.  D.,  Lieut  and  Adjt  10th 

Hus. 
King,  G.  S.,  M.D.,  Surg.  14th  Regt. 
Lacy,  G.  de  Lacy,  Lieut  12th  Regt. 
Laiog,  J.,  Lieut.  14th  Regt. 
Lambert,  F.W.,  Major  H.  M.  56th  Bengal 

N.I. 
Lamont,  J.,  Dep.-Lieut  Bute. 
Laurie,  J.  D.,  Lieut.  34th  Regt. 
Lawson,  B.t  Major  R.A. 
Leach,  J.  G.,  Af.B.,  As.  Surg.  94th  Regt. 
Leeson,  C.  E.,  Lieut  34th  lUgt 
Leeson,  R.  J.  P.,  Lieut  and  Adjt.  34th 

Regt 
Le  Mesurier,  A.  A.,  Capt  14th  Regt. 
Levinge,  Sir  R.,   Bart.,  M.P.,  Lt-Col. 

late  Westmeath  Rifles. 
Lewis,  R.,  Lieut  71st  Highland  Lt.  In. 
Lockhart,  A.  E.,  Lieut.  R.E. 
Lodge,  W.  R.,  Lieut,  (h.  p.)  H.  M.  Indian 

Army 
Loraine,  Sir  Lambert,  Bart.  Lieut.  R.N. 
Macauley,  G.W.,  Capt  Com.  Scinde  Horse. 
MacDonnell,  H.  I.,  Ens.  l«th  Regt. 
MacDonnell,  W.,  Capt.  and  Paymaster 

14th  Regt. 
McGoun,  T.,  Lieut.  43rd  Light  Infantry 
Mackeosie,  J.  D.,  Capt.  14th  Regt. 
Mackenzie,  Sir  Wm.  Dy.  Lieut.  Ross-shire 
Mackinlay,  J.,  Lieut.  94th  Regt. 
Mackinnon,  W.  A.,  Staff  Surgeon. 
Madden,  W.  W.,  Lieut.  8th  King's. 
Malthas,  S.,  Lieut.  94th  Regt. 
Mapletoo,  H.,  3f.Z).,  Dep.  Insp.  Gen.  of 

of  Hosps. 
Maurice,  R.  M.  B.,  Capt.  95th  Regt. 
Mathew,  W.  H.,  Lieut.  85th  Lt.  Infantry 
Matthews,  F.  P.,  1st  Sussex  Rifle  Vol. 
May,  Allen,  Lieut  R.E. 


Mends,  W.  R.,  Capt  R.N. 
Moore,  F.  G.  F.,  Lieut.  8th  King's. 
Moore,  J.  L.,  Capt.  34th  Regt. 
Nangle,  H.,  Capt.  15th  Regt 
O'Brien,  J.  T.  N.,  Major  20th  Regt. 
Palmer,  J.,  Capt  R.N. 
Peacocke,  T.  J.,  Capt.  94th  Regt 
Peddie,  C,  Capt  2lst  R.  N.  B.  Fus. 
PUkington,  J.  B.,  Lieut  94th  Regt 
Pitman,  F.,  Acting  Paymaster,  R.N. 
Pote,  C.  St.  Clair,  Ens.  Cape  M.  Rifles. 
Powell,  R.  A.,  Capt.  R.N.,  CB. 
Ratcliff,  C,  Capt  1st  Warwick  Rifle  Vol. 
Reeve,  F.,  Capt  73rd  Regt 
Reid,  A.  G.,  Capt  (ret.)  Bengal  Army. 
Salmon,  Charles,  Ens.  43rd  Regt. 
Saunders,  F.  H.,  Capt  34th  Regt 
Seaman,  W.  C,  M.D.,  Surg.  72nd  Highl. 
Sharp,  J.  H.,  Lieut  17th  Sur.  Rifle  Vol. 
Skinner,  J.  H.,  Ens.  8th  King's. 
Smith,  J.  H.,  Lieut  R.E. 
Spearman,  H.  R.,  Lieut  91st.  Regt. 
Stapylton,  G.  G.  C,  Lt-Col.  32nd  Lt  In. 
Staunton,  L.,  Lieut.  Hants.  MiL  Art 
Stewart,    Sir    Houston,    Vice  -  Admiral, 

K.C.B. 
Stoney,  F.  S.,  Lieut.  R.A. 
Strange,  C.  J.,  Major  R.A. 
Stuart,  R.,  Lieut.  94th  Regt 
Styan,  A,,  Capt.  Queen's  Westm.  R.  VoL 
Sweny,  J.  C,  Capt.  91st  Regt 
Sykes,  Rev.  W.,  Chaplain  to  the  Forces. 
Tanner,  E.,  Lieut.  8th  King's. 
Teevan,  G.  J.,  Lieut  94th  Regt 
Temple,  G.  M.,  Lieut.  R.N. 
Thomas,  H.  J.,  Lt.-CoL  (h.p.)  R.A. 
Thompson,  R.  T.,  Lieut  56th  Regt 
Trench,  Hon.  W.  Le  Poer,  Lieut.  R.E. 
Turner,  J.  T.,  Ens.  73rd  Regt 
Twyford,  A.  F.,  Ens.  2nd  Queen's. 
Tyler,  E.  S.,  Lieut  R.E. 
Wahab,  H.  J.,  Capt.  and  Paymaster  94th 

Regt. 
Ward,  J.,  Lt-Col.  late  91st  Regt 
Webb,  C.  H.,  Ens.  34th  Regt 
Webster,  G.,  Lieut  16th  Lancers. 
Wheeley,  J.  S.,  Lieut.  8th  King's. 
Wilkieson,  W.  H.,  Capt.  62nd  Regt. 
Williams,  H.  A.,  Ens.  14th  Regt 
Windsor-Ciive,  Hon.  G.  H.  Capt.  Cold- 

stream  Guards. 
Winsloe,  R.  W.  C,  Lieut  21st  R.  N.  B. 

Fus. 
Young,  T.,  Cspt  22nd  Regt 
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ADDITIONS  TO  THE  LIBRARY  AND  MUSEUM 

DURING  1860. 


LIBRARY. 


BOOKS  PRESENTED. 


Abb  ah  all  (Chandos  H.)  Esq.  The 
Career  of  Franklin,  with  other  Poems. 
1  Vol.  small  8vo.    London,  1860. 

John  Barrow,  Esq.  F.R.S. 

Adye  (John)  Esq.  Addenda  to  work 
on  the  Displacement  and  Equipment 
of  Ships  and  Vessels  of  War.  Pamph. 
8vo.    London,  1859. 

John  Barrow,  Esq.  F.R.S. 

Adyb  (Col.  John)  R.A.  C.B.    Artillery 

in  India.    Pamph.  8vo.  Madras,  1860. 

The  Author, 

Aldershottana  ;  or,  Chinks  in  my 
Hut,  and  Touch-and-go  Sketches  from 
Court  to  Camp.    1  Vol.  8vo.  London, 

1859.  Captain  JR.  Field. 
Alexander    (Lieut-Col.)    C.B.    Royal 

Marine  Artillery.    The    Command   of 
the  Channel   and  the  Safety  of  our 
Shores.    Pamph.  8vo.  London,  1860. 
The  Author. 

Annals  of  the  Wars,  1796.    Vol.  V. 
12mo.  London,  1850. 
Lieut. -Gen.  Hon.  Sir.  E.  Cust,  K.C.B. 

Artillery,  Construction  of.  Excerpt 
Minutes  of  Proceedings  of  the  Institu- 
tion of  Civil  Engineers.  Vol.  XIX. 
Session,  1859-60.  Pamph.  8vo.  London, 
1860. 

The  Institution  of  Civil  Engineers. 

Ava.    Two  Years  in,  from  May  1824  to 

May,  1826.  1  Vol.  8vo.  London,  1827. 

/.  Crawfurd,  Esq.  F.R.O.S.  8fc. 

Baddeley  (P.  F.  H.)  Esq.  Surgeon  ret. 
Bengal  Army.  Whirlwinds  and  Dust 
Storms  of  India.    1  Vol.  8vo.  London, 

Plates  to  ditto.     1  Vol.  4to.  1860. 

The  Author. 

Baxnbriooe  (P.)  Lieut. -Gen.  K.C.B. 
Mis-statements  in  the  Historical  Records 
of  the  20th  Regiment.  Pamph.  8vo. 
London,  1860.  The  Author. 

Barrow  (John)  Esq.  F.R.S.  Captain 
Cook's  Voyages.  1  Vol.  8vo.  London, 

1860.  •  The  Editor. 
Bbllot    (J.  R.)    Lieut   French    Navy. 

Journal  d'un  Voyage  aux.Mers  Polaires 
execute*  a  la  recherche  de  Sir   John 


Franklin,  en  1851  et  1852.  1  Vol.  8vo. 
1854.  John  Barrow,  Esq.  F.R.S. 

Blue  Books  : 

Report  on  the  Past  and  Present  Con- 
dition of  Her  Majesty's  Colonial  Pos- 
sessions and  of  the  Ionian  Islands,  1846, 
1847,  1848,  and  1850. 

Report  on  the  Past  and  Present  Con- 
dition of  Her  Majesty's  Colonial  Pos- 
sessions, 1850— 1852.  Part  ii.  1852— 
1857. 

The  Secretary  of  State  for  the  Colonies. 
Explorations — British   North   Ame- 
rica. 

Abstract  of  the  Returns  of  Wrecks 
and  Casualties  which  occurred  on  or 
near  the  Coast  of  the  United  Kingdom 
from  1st  January  to  31st  December,  1839. 
Papers  relative  to  the  Exploration  of 
the  Country  between    Lake    Superior 
and  Red  River  Settlement. 
East  India  Prize  Money. 
Army  Purchase  of  Commissions. 
Marine  Engines. 

Report  of  the  Council  of  Military 
Education,  I860. 

East  Indies — Extracts  of  Correspond- 
ence relating  to  Honours  or  Rewards 
bestowed  on  the  Native  Princes  of 
India.  W.  F.  Higgins,  Esq. 

Bombay  Maonetical  and  Meteoro- 
logical Observations.  1  Vol.  1857. 
The  Secretary  of  State  for  India. 
Bossoli,  Carlo.  The  War  in  Italy,  with 
a  descriptive  Narrative  by  the  Author 
of  the  " Times  "  Letters.  4 to.  London, 
1859. 

H.  J.  B.  Hancock,  Esq.  Ensign  4b th  Regt. 
Brabazon  (L.  B.)  Capt.  R.A.    Soldiers 
and  their  Sciences.     1  Vol.  8vo.  Lon- 
don, 1860  The  Author. 
Brisbane   (Sir   Thomas)    Bart.    Gen., 
Reminiscences  of.     1  Vol  4to.     Edin- 
burgh, 1860.                     Anonymously. 
Catalogue  of  the  Military  Library  of 
H.R.H.  the  Prince  Consort,  Aldershott. 
1  Vol.  8vo.     London,  1860. 

H.R.H.  the  Prince  Consort. 
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Catalogue  (Official)  of  the  Tower 
Armouries,  by  Mr.  John  Hewitt  of  the 
War  Office.  1  Vol.  small  8vo.  Lon- 
don,  1859. 

The  Secretary  of  State  for  War. 

China  and  its  Trade.    A  Paper  read 

by  J.  Crawford,  Esq.  F.R.G.S.  to  the 

Society,  Wednesday  17th    November, 

1858.     Pamph.     8vo.    London,  1858. 

The  Leeds  Philosophical  Society. 

Colletta.  Storia  del  Reame  di  Neapoli 
dal  1734  sino  al  1825.  1  Vol.  8vo. 
1835.  Colonel  P.  /.  Yorke,  F.RJS. 

Cust  (The  Hon.  Sir  E.)    Lieut-Gen., 

K.C.B.      The   Annals   of   the   Wars 

from  1739  to  1796.    5  Vols,  small  8vo. 

The  Author, 

Denny  (Henry)  Esq.   On  the  Geological 

and    Archaeological    Contents    of   the 

Victoria  and  Dowkabottom   Caves  in 

Craven.    Pamph.     8vo.     Leeds,  1860. 

The  Author. 

Despatches  relating  to  the  Chinese  Ex- 
pedition in  1860,  from  the  landing  at 
Peh-tang  to  the  Capture  of  the  Taku 
Forts.    2  copies. 

Ditto,  from  the  Capture  of  the  Taku 
Forts  to  the  Occupation  of  Pekin. 

The  Secretary  of  State  for  War. 

De  Thierry,  Capltaine  d'Artillerie,  &c. 
Eztrait  d'un  Memoire  sur  le  Chevalet 
Beige,  &c    Folio,    1849. 

The  Belgian  Government. 

Doull  (Alex.)  Lieut,  R.A.  Fortification 
in  an  Artilleristical  Point  of  View. 
A  new  System  adapted  to  existing  Arms. 
Pamph.    8vo.    Woolwich,  I860. 

The  Author. 

Ellis  (W.  B.  E.)  Esq.  Lieut.  R.A. 
Notes  on  Artillery.  Parts  1  and  2. 
Pamph.  large  8vo.   India.    The  Author. 

Frederic   II.  Roi  de   Prusse.      M4- 
moires  pour  servir  a  I'Histoire  de  Bran- 
denbourgh.    3  Vols,  in  1.     1752. 
Lt.-Geru  Hon.  Sir  Edw.  Cust,  K.C.B. 

Frederic  II,  Koi  de  Prusse,  Vie  de. 
4  Vols.     12mo.    Strasburgh,  1788. 
Lt.-Gen.  Hon.  Sir  Edw,  Cust,  K.C& 

Gardiner  (Sir  Robt.  W.)  Gen.  R.A., 
G.C.B.  Considerations  on  National 
Defence.  2nd  edition.  3  copies.  8vo. 
London,  1860. 

Political  and  Legislative  Considera- 
tions on  National  Defences,  addressed  to 
the  People  of  England.  1  Vol.  8vo. 
London,  I860,    3  copies.   The  Author. 

Genealooib  of  the  Kings  of  Jerusalem, 
Cyprus,  and  Armenia,  and  of  the  other 
Latin  Princes  in  Syria  and  the  Holy 
Land.  By  Father  Stephen  de  Lusigoao. 
1  Vol.  large  8vo.    Paris,  1579. 

U.-Col.  Geo.  Hall*  late  54th  Regt. 


Gbodesiquss  Beloes.  Compte  Rendu 
des  Operations  de  la  Commission  insti- 
tute par  M.  Le  Ministre  de  la  Guerre 
pour  e'talonner  lea  Regies  qui  ont  itl 
employees  en  1850-51-52-53,  par  MM. 
les  Officiers  d'Etat-Major  de  la  Section 
Geodesique  du  Depot  de  la  Guerre  a  la 
Mesure  des  Bases  Geodesiquea  Beiges. 

1  Vol.  4to.     Brussels,  1855. 

The  Belgian  Government. 

Grant  (Captain  J.)  late  R.A.     Supply 

of  Fuel  for  the  Army.     Pamph.  12mo. 

London,  1859.  The  Author. 

Guicciardini,  Francesco  de.    Delia 

Istoria  d'ltalia.    2  Vols.  1738, 

/.  Crawfurdt  Esq.  F.R.GA. 
India,    A  Penal  Code  proposed  by  the 
India  Law  Commissioners.    1  Vol.  8vo. 
London,  1838, 

/.  Crawfurd,  Esq.  F.R.G& 

Inolevield  (E.  A.)  Commander  R.N. 

A  Summer  Search  for  Sir  John  Franklin, 

with  a  Peep  into  the  Polar  Basin.    1 

Vol.  8vo.    London,  I860. 

John  Barrow,  P.ILS. 
Latham  (John).    Rifle  Ranges  at  Ge- 
neva.   Pampb.    8vo.    London. 

The  Author. 
Le  Fbbvre,  (Euvres  Completes  de  M. 

2  Vols.  4to.    Maastricht.  1778. 

Rev.  P.  Glover. 
Lyons.  Voyage  to  Repulse  Bay.    1  VoL 
8vo,    London,  1825. 

John  Barrow,  Esq.  F.R,S.  %c 
Maxton  CW.  D.)  Capt.  Dumfries  Militia. 
Sinnott's  Military  Catechism,  adapted 
to  the  Revised  System  of  the  Field 
Exercise  and  Evolutions  of  the  Infantry. 
1  Vol.  small  8vo,  1 1th  edition.  Lon- 
don, I860. 

light  Drill.    Small  8vo.     London, 
1860. 
Company's  Manoeuvres.     Small  8vo. 
The  Author. 
Marct  (Rsndolph)  Capt.  U,  &  Army. 
The  Prairie  Traveller:  a  Handbook  for 
Overland    Expeditions,     1    VoL   8vo. 
New  York,  1859.  The  Author. 

Maret  (Colonel).  Memoir  on  Swords, 
&c.  Translated  from  the  French  by 
Captain  and  Lieut-Colonel  Henry  Ha- 
milton Maxwell,  H.M.  Bengal  Artillery. 
1  Vol.  8vo.  small.    London,  I860. 

John  Weak,  Esq. 
Memoirs  de  la  Montecuculi     1  VoL 
12mo.    1756. 

Memoirea  du  Comte  de  Bonneval.    8 
Vols,  small  8vcv    1737. 

Lt.-Gen.  Hon.  fir  Edw.  Cust,  K.&B. 
Memoirs  of  Zehir  Ed-Din- Mahammed- 
Baber,  Emperor  of  Hindustan.     1  Vol. 
8vo.     London,  1826. 
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Mbmoiru  rar  U  Guerre  de  l'lsle  de  Java, 
1825  4  1830.     IVoL 

J.  Crawford,  Esq.  F.R.Q.S. 

Mrmoirb  of  the  Topographical  Depot, 

St.  Petersburg.    Vol.  SI.    4to.    1860. 

The  Minister  of  War,  St.  Petersburg. 

Mrtrorological  Observations  made 

.  at  Bangalore  for  the  year  1869. 

Capt.  Jos.  Puckle. 
Miller  (Fred.)  Major  R.A.  V.C.   Index 
to  the  Rank,  Service,  and  Stations  of 
the  Officers  serving  on  Full  Pay  in  the 
Royal  Artillery.    Fampb,  8vo.    Wool- 
wich, November,  1860.        The  Author. 
Mybtkrr  de  la  Croix  de  J£sus  Christ  et 
de  ses  Membres.    1  Vol  8vo.    1859. 
Capt.  W.  C.  Caldwell. 
Molloy  (Charles)  Esq.    De  Jure  Mari- 
timo  et  Navali.    7th  edition.    1  Vol. 
8vo.    London,  1723. 

Philip  George,  Esq. 
Moorsom  (Wm.)  Vioe-Adm.  C.B.    Per- 
formance of  Steam  Vessels.    Pamph. 
8vo.    London,  I860.  The  Author. 

Moorsom,  Capt.  Historical  Records  of 
the  52nd  Light  Infantry.  1  Vol.  8vo. 
1860.    2nd  edition.  The  Author. 

Narss  (O.  8.)  Lieat.  R.N.  The  Naval 
Cadet's  Guide.  1  Vol.  8vo.  London, 
1860.  The  Author. 

Navbz,  Capitaine.    Instruction  surl'Ap- 
pareil  Electro-balistique.    Pamph.  4to. 
Arsenal  de  Construction,  Anvers,  1858. 
The  Belgian  Government* 
Nbw  Zealand  Government  Gaerttb, 
No.  39,  of  the  6th  December,  1859. 

Extracts  from  the  Lecture  on  the 
Geology  of  the  Province  of  Nelson. 

Extracts  from  the  No.  of  85th  July, 
1859. 

W.  Oibsone,  Rsq.  Colonial  Secretary, 

Auckland. 

Obsbrvations  Me*teorologiques  mites  a 

Nigone  Taguilak,  Annee  1857.     1  Vol. 

Paris.    8vo.     1860.  Anonymously. 

Obsbrvations  made  at  the  Magnetical 

and   Meteorological    Observatory,    St. 

Helena.    Vol.  ii.  1844  to  1849.     Folio. 

Londoni  1860. 

Her  Majesty's  Government. 
Orders  in  Council  ae  to  Naval  Rank, 
Pay,  Promotion,  Retirement. 
Lords  Commissioners  of  the  Admiralty. 
Owen  (C.  H.)  Brevet-Major,  R.A.  Ele- 
mentary Lectures  on  Artillery,  prepared 
for  the  Use  of  the  Gentlemen  Cadets  of 
the  Royal  Military  Academy.    1  Vol. 
4to.    Woolwich,  1860.        The  Author. 
Prrioal  (F.)  Esq.  The  Year  1860  »  or, 
Sayings  and  Doings  of  our  Fathers  and 
Mothers  60  Years  ago.    Pamph.    8vo. 
,1860.  The  Author. 


Phipps  (Constantino  John).  A  Voyage 
towards  the  North  Pole  undertaken  by 
His  Majesty's  Command,  1773.  1  Vol. 
4to.    London,  1774. 

John  Barrow,  Esq.  F.R.S. 
^Rectification  of  Logarithmic  Errors 
in  the  Measurement  of  two  Sections  of 
the  Meridional  Arc  of  India.  In  a  Let- 
ter to  Professor  Stokes,  Sec.  R.  8.  by 
Colonel  Everest.     Pamph.    8vo. 

Colonel  Everest,  F.R.S.  #c 

Report  of  the  Superintendent  of  the 

Coast  Survey,  showing   the   Progress 

during  the   Year  1857.     I   Vol.  4to. 

Washington,  1858. 

U.  S.  Surveying  Department. 
Rbtiew   of  the   Crimean  War    to   the 
Winter  of  1854-5.     1  Vol.  8vo.  cloth. 
Lieut.-Colonel  John  Adge,  C.B.  R.A. 
Rights  of  Priority  in  the  Principles  and 
Method  of  constructing  in  Superim- 
posed   Rings   with    Initial    Tension. 
Pamph.    8 to.    Dublin,  1860. 

R.  Mallet,  Esq.  F.R.S. 

Royal  Engineers.    Papers  on  Subjects 

connected  with  the  Duties  of  the  Corps 

of  Royal  Engineers.  New  Series.  Vol. 

ix.     Large  8vo.    Woolwich,  I860. 

Lieut.-Col.  P.  J.  Bainbrigge,  R.B. 

Rules  and  Regulations  for  Her  Majesty's 

Colonial  Service.    1  Vol.  8vo.  London, 

1858.  W.  F.  Higgins,  Esq. 

SCIENCB  AND  ART  DEPARTMENT  (South 

Kensington).    Science  and  Art  Alma- 
nack for  1860.    3  copies. 

H.  Cole,  Esq.  C.B. 

Selections  from  the  Records  of  the 
Government  of  India.  Home  Depart- 
ment.   No.  XXV. 

The  Andaman  Islands,  with  Notes  on 
Barren  Islands.    1  Vol.  8vo.   Calcutta, 
1859. 
Lieut.  J.  N.  Heathcote,  H.  M.  I.  Navy. 

Sensorial  Vision.  A  Paper  read  by  Sir 
J.  F.  W.  Herschel,  Bart,  K.H.  F.R.S. 
before  the  Philosophical  and  Literary 
Society  of  Leeds,  30th  September, 
1858.    Pamph.    8vo.    Leeds,  1858. 

The  Leeds  Philosophical  Society. 

Sibley  (H.  H.)  Major  U.  S.  Army.    Im- 
proved Conical  Tent.    Pampb.    Balti- 
more, 1860. 
Secretary  of  State  for  War,  Washington. 

Shadwell  (C.  F.  A.)  Capt.  R.N.  C.B. 
Table  for  facilitating  the  Reductions  of 
Lunar  Observations.  1  Vol.  8vo.  Lon- 
don, 1860.  The  Author. 

Slbigh  (Adderley)  Captain  K.T.  S. 
F.R.S.L.  An  Essay  on  Hydrographies! 
Engineering  as  applicable  to  Floating 
Sea  Barriers,  Harbours,  Sec.  Pamph. 
8vo.    London.  The  Author. 
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Snow  (W.  Parker).  Voyage  of  the 
"Prince  Albert"  in  search  of  Sir 
John  Franklin.  1  Vol.  8?o.  London, 
1851.  John  Barrow  Esq.  F.RJS. 

Statutes  of  the  Most  Noble  Order  of 
the  Garter.     1  Vol.    Manuscript. 

W.  F.  Higgins,  Esq. 
Stead  a  (R.  P.  Famien).    Histoire  de  la 
Guerre  des  Pays -Baa.    4.  Vols.    Small 
8vo.     1727. 

Lieut.-Gen.  Hon.  Sir  E.  Oust,  K.C.B. 
The  Invasion  of  England  rendered 
impossible.     Pamph.    London,  1860. 
Anonymously. 
Tent-Knapsack  invented  by  an  Officer 
of  the  U.  S.  Army.     Pamph. 
Secretary  of  State  for  JVar,  Washington. 
Tidsskrift  for  Krigswesen.  1  Vol.  1859. 
Copenhagen.  Danish  Government. 

Tidsskrift  for  Ssevsssen.  1  Vol.  1859. 
Copenhagen.  Danish  Government. 

Traitb  de  la  Grammaire  Francoisb. 
1  Vol.  12mo.  170G. 
Lieut.-Gen.  Hon.  Sir  B.  Oust,  K.C.B. 
Tri angulations.  Notice  sur  les  Tri- 
angnlations  qui  ont  4U  faites  en  Belgique 
depois  1617  jusqu'a  nos  jours.  1  Vol. 
8to.    Brussels,  1857. 

The  Belgian  Government, 


Vignoles  (Charles)  Esq.  C.E.  FJLS. 
Obsenrations  to  accompany  the  Map 
of  the  Shadow  Path  thrown  by  the 
Sun  on  the  18th  July,  1860,  across  the 
North-eastern  part  of  Spain.  1  Vol. 
4to.    London,  1860. 

The  Author. 

Virgin  (Jean  Bernard)  General  Major, 
Directeur  des  Fortifications  Royales  du 
Suede,  &c.  La  Defense  des  Places.  1 
Vol.  4to.    Stockholm,  1781. 

Rev.  P.  Glover. 

Voyages  de  Cyrus.    Aycc  un  Discoun 
sur  la  Mythologie.    1  Vol.  small  12mo. 
1762. 
Lieut.-Gen.  Hon.  Sir  B.  Oust,  K.C.B. 

Wilkin30N  (Henry)  Esq.  Obsenrations 
on  Swords  ;  to  which  is  added  Informa- 
tion for  Cadets,  &c  Pamph.  8vo. 
London,  1860.    2  copies. 

The  Author. 

Wright  (Henry)  Esq.  Second  Report 
of  the  Committee  on  Steam  Ship  Per- 
formance, June,  1860.  Pamph.  4to. 
London  1860.  The  Author. 

Yokge  (W.  L.)  Capt.  RJL     Notes  on 

the  Early  History  of  the  Royal  Artillery. 

2  Nos.  Pamph.  8ro.  Woolwich,  1859. 

The  Author. 


JOURNALS  AND  TRANSACTIONS. 


Antiquaries,  Society  of.  Proceedings 
of  the  Society,  Nov.  17th,  Dec.  22nd. 
Vol.  I.  2nd  Series.  1859. 

Ditto,  Vol.  IV.  Nos.  48,  49,  50,  51, 
and  52. 

List  of  Members  of  the  Society,  May, 
1859— April,  1860. 

Archeologia,  or  Miscellaneous  Tracts 
relating  to  Antiquity.  Vol.  XXXVIII. 
Large  4to.     1860.  The  Society. 

Artillery,  Madras.  Records  of  the 
Corps  for  January  1852.  2  copies. 
From  January  1852  to  October  1860. 
3  copies.  « 

Arts,  Society  of,  Journal  of.  Vol.  VII. 
Nos.  396—399,  401,  402,  416—426. 

The  Society. 

Asiatic  Society,  The  Royal.  Journal 
of  the  Society.  Vol.  XVII.  Part  2. 
Vol.  XVIII.  Part  1.  The  Society. 

Association,  Tbe  British.  The  29th 
Meeting  for  the  Advancement  of  Sci- 
ence.   1  Vol.  8to.     London,  1860. 

The  Society. 

Civil  Engineer.  The  Editor. 

Leeds,  Philosophical  and  Literary  So- 
ciety  of.  Annual  Reports  of  the  So- 
ciety, 1858, 1859,  1860.      The  Society. 


Mechanical  Engineers,  Institution  of. 
Proceedings  of  the  Institution,  from  1847 
to  1849,  wanting  July  and  October,  1848 ; 
and  from  1849  to  April,  1860.  Part  I. 
8th  and  9th  Aug.  1860.  The  Institution. 
Nautical  Magazine. 

Lords  Commissioners  of  the  Admiralty. 
Royal  Agricultural  Society.    Jour- 
nal of.    Vol.  XXI.    Part   1,   No.  45. 
1860.  The  Society. 

Royal  Artillery  Institution.  Oc- 
casional Papers.  Vol.  I.  Nos.  18,  19, 
20,  21,  22,  23.  VoL  II.  Nos.  1, 2, 3, 4. 
Minutes  of  Proceedings.  VoL  I. 
From  page  121—152.  Vol.  II.  From 
page  153—326.  The  Institution. 

Royal  Astronomical  Society.  Green* 
wich  Obsenrations  for  1858.  1  VoL 
lam  8vo.     1860. 

Reduction  of  Greenwich  Lunar  Ob- 
senrations from  1831  to  1851.  1  VoL 
Large  8?o.  1859. 

Memoirs  of  the  Society.  Vol.  XXVI II. 
1860.  The  Society. 

Royal  Geographical  Society.    Pro- 
ceedings of  the  Society.    VoL  IV.  Nos. 
1,2,3,4,5.     I860. 
Journal  of  the  Society.   Vol.  XXIX. 
The  Society. 
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Royal  Institution  of  Gab  at  Britain. 
Notice  of  the  Proceedings  of  the  Meet- 
lugs  of  the  Members,    Part  X. 

Additions  to  the  Library— List   of 
Members.  The  Institution. 

Royal  National  Life-boat  Institu- 
tion. Journal  of.  VoL  IV.  Nos.  35, 
86,37,38.  Jan.  1800. 

The  Institution. 

Royal  Society.  Proceedings  of  the  So- 
ciety.   VoL  X.  Nos.  37,  38,  39, 40, 41. 


Transactions  of  the  Society. 

The  Society. 
Royal  Society  or  Edinburgh.  Trans- 
actions of  the  Society.     VoL  XXII. 
Part  1,  for  the  Sessions  1857-58.    4to. 
Proceedings  of  the  Society,  Sessions 
1858-59.    8vo.  The  Society. 

Zoological  Society.  Proceedings  of 
the  Society.  Part  III.  June — Decem- 
ber, 1859.    Parts  I.  II.  1860. 

The  Society. 


BOOKS  PURCHASED. 


Alston  (A.  H.)  Lieut.  R.N.  Seaman- 
ship and  its  associated  duties  in  the 
Royal  Navy.  1  VoL  8vo.  London, 
1860. 

Ajlago  (Ft.)  Meteorological  Essays,  with 
introduction  by  A.  Von  Humboldt; 
translated  under  the  superintendence  of 
Gen.  Sabine.  1  VoL  8vo.  London, 
1855. 

Atlas  de  la  Guerre  d'Oribnt.  1 
VoL  elephant  folio. 

Bazancouet  (Le  Baron).  La  Campagne 
d'ltalie  de  1859.  Parts  1  and  2.  8vo. 
Paris,  1859. 

Burke's  Peerage  for  I860.  1  Vol. 
8vo.  London. 

Cambrelin  (A.  L.)  Camp  retrench^ 
d'Anvers.     1  Vol.  8?o.  Paris,  1860. 

Consolin.  Manuel  du  Voilier.  1  Vol. 
8to.  Paris,  1859. 

Dissertation  on  the  Passage  of  Hanni- 
bal over  the  Alps.  1  VoL  8vo.  Oxford, 
1820. 

Dufour  (G.  H.)  General.  Cours  de 
Tactique.  2nd  edition.  1  Vol.  small 
8vo.  Paris,  1851. 

Dundonald  (Esrl  of),  G.CB.  The 
Autobiography  of  a  Seaman.  2nd  Vol. 
8to.  London,  1860. 

Field  Exercise  and  Evolutions  of  In- 
fantry.    1  VoL  8vo.  London,  1859. 

Henry  Hudson  the  Navigator  (Hakluyt 
Society).   .1  Vol.  8vo.  1860. 

Hewitt  (J.)  Ancient  Armour  and  Wea- 
pons in  Europe.  3  Vols.  8vo.  London, 
1860. 

Hutchinson  (W.  N.)9  Major-GeneraL 
Brigade  Drill,  as  established  by  order, 
in  the  Field  Exercise  and  Evolutions  of 
Infantry,  as  revised  in  1859,  with  re- 
marks.    1  VoL  8vo.  1860. 

Instruction  sur  les  Bois  de  Marine  et 

leur  Application  aux  Constructions  Na- 

vales.     1  VoL  4to.  Paris,  1859. 

Lafay    (J.)     Aide-memoire  d'Artillerie 

Navale  ;  imprime'  avec  autorixation  du 


Ministre  de  la  Marine  et  des  Colonies. 
1  Vol.  8vo.  Paris,  1850. 

Lawrence  (Sir  Henry)  K.C.B.  Essays 
Military  and  Political,  written  in  India. 
1  VoL  8vo.  London,  1859. 

Lecomtb  (F.)  Relation  Historique  de  la 
Campagne  d" Italic  en  1859.  2  Vols.  8vo. 
Paris,  1860. 

Luard  (Lieut.-Col.)  History  of  the  Dress 
of  the  British  Soldier..  1  Vol.  8vo. 
London,  1852. 

Mangest.  Les  Armes  de  Guerre  Rayes. 
1  VoL  8vo.  Paris,  1860. 

Marsham  (J.  C.)  Memoirs  of  Major- 
General  Sir  Henry  Havelock,  K.C.B. 
1  Vol.  8vo.  London,  1860. 

Martens  (G.  F.)  Nouveau  Recueil  Gene- 
ral de  Traites.  Tom.  XVI.  Partie  ler. 
8vo.  1858. 

Maurice  de  Sellon  (Le  Baron).  Essai 
sur  la  Fortification  Moderne.  8vo. 
Paris,  1845. 

Maurice.  Memorial  de  l'lnglnieur  Mill- 
taire ;  ou,  Analyse  Abregee  des  Traces  de 
Fortification  Permanente.    8vo.  1849. 

Maurice.  Memoires  sur  la  Fortification 
Tenaillee.    Avec  Atlas.    8vo.  1850. 

Maurice.  Etudes  sur  la  Fortification 
Permanente.  I.  Rastadt,  1850.  II. 
Examen  du  Trace*  enseigne*  Troupes  de 
de  Genie,  &c.,  1850.    Bound  in  1  Vol. 

Moorsom  (W.  S.)  late  Capt  52nd  Light 
Infantry.  Historical  Record  of  the 
52nd  Regt.  from  the  year  1755  to  the 
year  1858.  1  VoL  8vo.  London, 
1860.    1st  edition. 

Murhard  (Fr.  et  Cb.)  Nouveau  Recueil 
General  des  Traites,  etc.  faisant  suite 
au  Recueil  G6n£ral  de  Martens  depuis 
Tan  1840  jusqu'a  1857.  15  Vols.  8vo. 
Gottingen,  1843-57. 

Musset  Pathay.  Relations  des  Prin- 
cipaux  Sieges  faits  ou  soutenus  en 
Europe  par  les  Armies  Francaises  de- 
puis 1792.  1  Vol.  4to.  and  1  VoL  4to. 
plates.     Paris,  1806. 
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Napoleon  1.  Correspondence,  &c  Vols. 
V.  and  VI.  8vo.     Paris,  1860. 

Narrative  of  the  Embassy  of  Ray  Gon- 
zalez to  the  Court  of  Timour  and  Sa- 
markand, a.d.  1403-6.  1  Vol.  8 to. 
London,  1859.  (Haklnyt  Society.) 

Pouillbt.  Elemens  de  Physique  Exp^ri- 
mentale  et  de  Meteorologie.  7th  edi- 
tion.   2  Vols.  8vo.    Paris,  1856. 

Report  of  the  Commissioners  appointed 
to  inquire  into  Greenwich  Hospital,  with 
Minutes  of  Evidence.  4 to.  London, 
1860. 

Report  of  the  Commissioners  appointed 
to  consider  the  Defences  of  the  United 
Kingdom,  with  the  Minutes  of  Evidence 
and  Appendix.    Folio.    London,  1860. 


Report  of  the  8elect  Committee  on  Mili- 
tary Organisation,  together  with  the 
proceedings  of  the  Committee,  Evidence, 
&c.  9th  July,  1860.    Polio. 

Sibob  de  Sevastopol.  2  Vols.  4to.  and 
Adas. 

Thiers.  Histoire  du  Consuls*  et  de 
l'Empire,  17-e  et  18-«  VoL  8vo.  Paris, 
1860.    1  Vol.  plates,  folio. 

Wellington,  Duke  of.  Supplementary 
Despatches  and  Memoranda  of.  Vols. 
VI.  and  VII.     8vo.     London,  1860. 

Wilcox  (C.  M.)  Lieut.  7th  Regt.  U.S. 
Infantry.  Evolutions  of  the  lane,  as 
practised  by  the  Austrian  Army,  and 
adopted  in  1853.  1  Vol.  small  8vo. 
New  York,  1860. 


PERIODICALS  PURCHASED. 


Army  List,  Annual. 

Army  List,  Hart's. 

Army  List,  Monthly. 

Annual  Register. 

Art  i  z  an. 

Athrnjsum. 

Edinburgh  Review. 

Gentleman's  Magazine. 

Journal,  Edin.  New  Philosophical. 

Journal  des  Armes  Specials. 


Journal  des  Sciences  Milit aires. 
Journal  Spbctatbur  Militalrb. 
Literary  Gazette. 
Naval  List*  Quarterly. 
Notes  and  Queries. 
Quarterly  Review. 
United  Service  Journal. 
Westminster  Review. 
Year-Book  of  Facts. 


MAPS,  PLANS,  SKETCHES,  &c. 


Atlas  (the  English).  Containing  a  descrip- 
tion of  the  places  next  the  North  Pole, 
as  also  of  Muscovy,  Poland,  Sweden, 
Denmark,  and  the  several  dependencies. 
4  Vols,  folio.    Oxford,  1680. 

Gen.  Sir  Geo.  WetheraU,  K.C.B. 

Carte  Glnerale  de  V  Embouchure  de  la 
Seine.    Dresse  en  1846. 

Rear- Admiral  J.  N.  Tayler,  C.B. 

Carte  des  Etapes  de  Belgique,  redigee  au 
Dlpot  de  la  Guerre. 

The  Belgian  Government. 

Chart  (MaiUard's)  for  determining  the 
Difference  in  Time  and  Longitude  in 
all  parts  of  the  World  by  a  simple  bear- 
ing of  the  Sun  or  other  heavenly  bodies. 
Third  edition.  The  Author. 

Charts  (French),  3  Vols,  of,  captured  on 
board  "  L'lmmortaliteV '  one  of  Bona- 
parte'*  squadron,  off  the  coast  of  Ire- 
land in  1798. 

Captain  J.  Agnew  Stevens,  R.N. 

Charts  (New)  and  Plans  of  Ports,  93. 

Books  and  Pamphlets,  23. 

Lordt  Commissioners  of  the  Admiralty. 


Map  of  Italy  mounted',  showing  the  State 
of  Affairs,  March,  1860. 

Major  Cookef  R  JB. 
Map  (Preliminary]  of  India,  exhibiting  the 
Unas  of  Electric  Telegraph  in  18*50. 

A  Polymetrical  Table  to  Preliminary 
Map  of  India,  showing  the  number  of 
Rates  chargeable  for  Messages,  accord- 
ing to  Geographical  Distances  of  400 
miles. 

Captain  Wm.  Gorman,  Ceylon  Rifle*. 
Map  of  the  Netherlands  (Topographical 
and  Military).    Nob  SI ,  S2,  and  83. 
The  Minister  of  War,  the  Hague. 
Map  of  Pekin.    2  copies. 

The  Secretary  of  State  for  War. 
Map  of  North  Holland,  given  by  Colonel 
Kragenhehn,  Chef  de  l'Etat  Major  to 
the  Dutch  Army  during  the  War  in 
Holland  in  1799,  to  Prince  Wffliam,  at 
the  Helder,  on  the  29th  October,  1799. 
W.  P.  Biggins,  Msq. 
Map  of  Savoy,  Sardinia,  Ac.  with  the  pro- 
posed territorial  additions  to  the  French 
Empire.  James  Wyld,  Eeq.  MJP. 
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Plan  de  Champ  do  Bataille  do  Ramillies, 
lev6  par  MM.  les  Officiers  d'Etat 
Major  attache  au  Dep6t  de  la  Guerre, 
1844.  The  Belgian  Government. 

Plan  of  portion  of  the  Constantinople  and 

Bussorah  Line  of  Telegraph.     2  eopies. 

The  Secretary  of  State  for  War. 

Plana  to  accompany  a  Study  of  the  Italian 
Campaign  in  1859,  by  Major  Miller, 
R.A.       The  Royal  Artillery  Institution. 

Plea  of  Pekin  to  1817,  with  Description. 
2  copies. 

The  Secretary  ef  State  for  War. 

Han  of  the  Country  between  Pekin  and 

the  Golf  of  Pe-chili,  showing  the  route 

of  the  Allied  Forces,  I860.       2  copies. 

The  Secretary  of  State  for  War. 

Sketch  illustrating  the  Action  fought  on 
the  18th  September,  1860,  by  the  Allied 
Armies  in  China.    2  copies. 

The  Secretary  of  State  for  War. 

Sketch  to  illustrate  the  Movements  of  the 
Allied  Forces  in  China,  from  the  land- 
ing at  Pen-tang  on  1st  August  to  the 
capture  of  the  Taku  Forts  on  the  21st 


August,  1860,  by  Captain  L.  Brabason, 
Dep.  Adj.  Quartermaster-Gen.  R.A. 

The  Royal  Artillery  Institution. 
Sketch  to  illustrate  the  Movements  of  the 
Allied  Forces  in  China,  from  the  land- 
ing at  Peh-tang  on  the  1st  August  to 
the  capture  of  the  Taku  Forts,  21st 
August,  I860,  by  Captain  L.  Brabason, 
Dep.  Adj.  Quartermaster-Gen.  R.A. 

3  copies. 

The  Secretary  of  State  for  War. 

Sketch  of  the  Operations  of  the  Allied 

Armies  in  China  between  the  1st  end 

91st  August,  1860.    2  Copies. 

The  Secretary  of  State  for  War* 
Sketch  of  Sevastopol  during  the  Siege  of 
1854-5,  taken  by  a  Turkish  Ofleer. 

IAeut.-Cokmel  Hough. 
Survey  of  part  of  Aberforth  Bay  in  Car- 
digan Bay,  completed  Saturday,  7th 
July,  1860,  and  Proposal  for  a  Floating 
Breakwater  from  Pen  Cribach  Head, 
and  a  Stone  Pier  on  the  Rocks  extend- 
ing out  to  Fath-y-Garreg  Point. 

Anonymously. 


LITHOGRAPHS,  PHOTOGRAPHS,  he. 


Lithograph-Print.  View  of  the  sailing  of 
the  British  portion  of  the  Allied  Expe- 
dition from  Bsjjuk  to  the  Crimea,  on 
the  morning  of  the  7th  of  September, 
1854. 

Key  to  ditto. 

Captain  James  Rawstorne  RJN. 

lithograph  Drawing  of  the  Goodwin 
Sands  Floating  Shipwreck  Asylum. 

Rear-Admiral  J.  N.  Tayler9  C.B. 

Lithograph,  framed  and  glased,  of  the 
Monument  in  Shrewsbury  Church  to 
the  Officers  and  Men  of  the  53rd  Regt. 
who  fell  in  the  Battles  of  Sobraon  and 
Aliwal,  and  the  relief  of  Loodhiana  on 
the  Sutlej. 
Captain  W.  B.  Bastard,  late  90th  Regt. 

McClintock  (Sir  Francis  Leopold)  Cap- 
tain, R.N.  D.C.L.  Portrait  of. 

John  Barrow,  Esq.  F.R.S. 

Photograph  of  a  picture  of  one  of  the 
Lifeboats  of  the  Institution  supposed 
to  be  proceeding  to  a  Wreck  on  the 
East  Coast,  Scarboro. 

The  Roy.  Nat.  Lifeboat  Institution* 

Photographs  and  Prints  of  Monuments 


Colonel  Chester,  23rd  B.N.I. 


51st  Regiment 
7th  Fusiliers.  (2.) 
42th  Regiment. 
31st  Regiment,  No.  1. 

Ditto,     No.  2. 
33  rd  Regiment. 
1st  Bombay  Fasiliers. 
Colonel  Mignon. 
Major  Broadfoot. 
General  Sir  Robert  Dick, 
33rd  Regiment. 
16th  Lancers. 
2  Knights  Templar. 

B.  Richardson,  Bsq. 
14  Stereoscopic  Slides  of  the  Franklin 

Relics. 
1  Large  Photograph  of  "  The  Record.** 

Lieut.  Cheyne,  R.N. 

Envelope  of  Public  Despatch  from  Keying, 

condemned  by  the  Emperor  of  China 

to  be  bis  own  executioner,  during  Lord 

Elgin's  Mission. 

Sir  John  Francis  Davis,  Bart.  K.C.B. 
A  Private  Letter  from  Keying,  the  Em- 
peror of  China's  Relative  and  Minister, 
with  his  signature  in  Tartar* 

Sir  John  Francis  Davis,  BarU  K.C.B. 
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PROCEEDINGS  OF  TEE 


MUSEUM. 


MEDALS. 


Medal  issued  for  services  in  India  between 

1799  and  1826. 
India  Medal  with  fife  clasps  and  ribbon. 

Secretary  of  State  for  India. 
Medal  for  distinguished  conduct  in  the 

field.  Secretary  of  State  for  War. 

Danube  medsl  (silver). 
Medal  for  long  service  and  good  conduct. 
Ditto  for  meritorious  service. 

Lords  Commissioners  of  the  Admiralty. 


Medal  for  service  in  Mysore,  aj>.  1791-92 
Lieut.-Col.  J.  F.  D.  C.  Stuart,  M.P. 

3  Medals  in  bronse,  vis.:  Miss  Nightin- 
gale, Victor  Emanuel,  and  Lord  Raglan, 
in  case. 

3  Medals  in  bronse,  vis.:  Alma,  Inker- 
man,  and  Balaklava,  in  case. 

Medsl  In  bronse,  vis. :  Fall  of  Sevastopol, 
in  case.  Mr.  T.  R.  Pinches. 


MILITARY. 


Arms,  Accoutrements,  and  Clothing  of  a 

42od  Highlander,  and  Zouave,  1st  West 

India  Regiment,  British  army. 

Secretary  of  State  for  War, 
Arms,    Accoutrements,    Clothing,    and 

Equipment  of   a  Soldier  of  the  Line, 

Danish  Army.   The  Danith  Government. 
Arms,    Accoutrements,     Clothing,     and 

Equipment  of  a  Grenadier  and  Zouave 

of  the  French  army. 

The  French  Government. 
Arms,    Accoutrements,    Clothing,    and 

Equipment  of  a  Rifleman  and  Soldier  of 

the  Line,  Greek  army. 

The  Greek  Government. 
Arms,    Accoutrements,    Clothing,    and 

Equipment  of  a  Soldier  of  the  Line  and 

Rifleman  of  the  Hanoverian  army. 

The  Hanoverian  Government. 
Arms,     Accoutrements,     Clothing,     and 

Equipment  of  a  Soldier  of  the  Line  and 

Rifleman,  Netherlands  army. 

The  Netherlands  Government. 
Arms,  Accoutrements,  and  Clothing  of  a 

8oldier  of  the  Artillery,  Cavalry,  Rifles, 

and  Grenadiers  of  the  Swiss  army. 

The  Swiss  Government. 
8word  (large)  with  carved  handle  from 

Borneo.  Mr.  Wm.  Heinhe. 

Afghan  Knife,  brought  from  Afghanistan 

by  the  late  Dr.  Ross,  formerly  16th 

Lancers. 
Tartar  Sword. 

Goorkah  Knife.  Rev.  R.  Swing. 

Two  Burmese  Spears  taken  at  the  capture 

of  Bassein. 

Dr.  McCosh,  H.  M.  Bengal  Army. 


Bows — two   iron-headed    Spears — three 

wooden   javelins,   from  the    Island  of 

Palawan. 

Capt.  B.  G.  Fishbourne,  R.N.f  C.B. 
A  Battle-Axe   brought   down  from  the 

great  Lake  discovered  by  Dr.  Living- 
stone. Mr.  fV.  G.  Rawome. 
Two  Rifles  from  Kerets,  on  the  western 

shore  of  the  White  Sea, 

Capt.  Ommanney,  R.N. 
Scinde  Powder  Flask. 
Ditto  Shot  ditto.  Mrs.  Wemyss. 

11  Spears. 
10  ditto  unmounted. 
5  Swords. 
I  Knife,  from  the  Somali  country. 

Brigadier  Coghlan,  Aden. 
Glaive  (ancient)  found  under  the  thatch 

of  an  old   house  at  West    Mudford, 

Somersetshire,  in  1821. 

George  Down,  Bse.,  MJ>. 
A  Kookrie  Knife. 
A  Sword  of  the  Sepehas,  a  tribe  of  the 

Sikkim  Himalayas.  Dr.  Booker. 

Moorish  Musket. 

Ditto  Powder  Horn. 

Ditto  Dagger. 

Ditto  Sword. 

Ditto  Pair  Spurs. 

IAeut.'Gen.  Sir  Wm.  CodringtontK.C.B. 
Elongated  Rifle  Ball,  with  Cork  Belt 
Steel  Rifle  Bolt,  with  Wooden  Jacket. 

Captain  J.  Norton. 
Box  containing  Models  of  Rifled  Gun, 

Shot,  Shell,  Fuses,  Grenades,  &c 

Vice-Admiral  J.  N.  Tayler,  C.B. 
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MODELS. 


Captain  Grant's  Apparatus  for  Cooking 
in  the  Field  complete*  consisting  of 
2  Stands  to  represent  the  ground  with 

the  Trenches  oat. 
9  Boilers,  1  Centrepiece  or  Chimney, 
2  Frying-pans  or  Meat  Dishes,  1 


Frying-pan  to  be  used  orer  the 
Chimney,  1  Fork,  1  Ladle,  1  Coffee 
Roaster,  1  Barrel  for  steaming 
potatoes  with  steam-pipe,  5  Bat- 
tens, and  3  Hardies  for  forming 
Raft.  Captain  J.  Grant. 


MISCELLANEOUS. 


Copper  Shell  for  Musket  found  at  Bomar- 
sund.  Lieut.  J.  W.  Pike,  R.N. 

Pistol  used  by  the  Hungarians  in  1848. 

Fowling-Piece  ditto  ditto. 

3  Swords  ditto  ditto. 

2  Pocket  Pistols  ditto  ditto. 

Captain  A.  C.  Tupper. 

5  Hungarian  "  liberty"  Weapons. 

The  Commissioners  of  Police. 

1  Moorish  State  Saddle,  complete  with 
Trappings,  &c 

1     ditto      ditto    Bridle. 

1     ditto    Military  Saddle,  &c 

1     ditto     ditto    Bridle. 

Colonel  the  Hon.  Jos.  Lindsay, 
Oren.  Gds.  M.P. 

The  Scabbard  and  Sabretache  of  General 
Leferre  Desnouette,  which,  when  taken 
prisoner,  after  throwing  his  sword  into 
the  river,  he  surrendered  to  Colonel 
Thos.  Wildman,  then  Captain  7th  Hus- 
sars, A.D.C.  to  the  Marquis  of  Angle- 
sea  at  the  Battle  of  Waterloo. 


The  Pocket-handkerchief  and  Glore  with 
which  Colonel  Thos.  Wildman  staunched 
the  wound  of  the  Marquis  of  Anglesea 
pre? ious  to  amputation.  Mrs.  Wildman. 

Russian  Water  Bottle  or  Canteen  from 
Sevastopol.  Mr.  B.  Kiddle. 

Specimens  illustrating  the  Manufacture  of 
Gun  Flints. 
The  Royal  Institution  of  Great  Britain. 

One  of  the  Iron  Plates  for  holding  to- 
gether Grape  Shot,  found  at  Se? astopol 
in  the  open  space  in  the  front  of  the 
Redan. 

Thos.  Longmore,  Esq.  Dtp.  Ins.-Qen. 
of  Hospitals. 

Clock-Watch,  time  of  James  I. 

Ueut.-Colonel  P.  Percy  Neville. 

Cast  of  the  Statue  of  Mars  in  repose, 
from  the  Ludovici  Villa  Museum  at 
Rome.  B.  Jekyll,  Esq. 

Astronomical  Dial  (brass)  with  Persian 
characters,  taken  at  Lucknow. 

Lieut-Colonel  Owilt. 


NAVAL. 
MODELS. 


Model  of  the  Raft  "Nancy"  used  in  taking 

Taganrog. 
9  Models  of  Raft  for  shipping  horses. 
Model  of  Mortar  Raft 

Captain  Cowper  P.  Coles,  R.N. 
Model  of  NatiTC  Boat,  with  outrigger. 

John  Barrow,  Esq.  F.R.S. 


Model  of  the  first  Lifeboat 

The  Hon.  J.  T.  Carnegie. 
Model  of  a  Malay  Boat 

Brigadier  Coghtan,  Aden. 
Model  in  Bone  of  a  French  Man-ef-  War. 

Maj.-Qen.  L.  D.  Williams. 


MISCELLANEOUS. 


Part  of  a  Flag  of  H.M.  Ship  "Victory," 
carried  in  procession  at  Lord  Nelson's 
funeral,  which  it  was  intended  should 
hare  been  lowered  into  his  ranlt,  bat 
was  torn  up  and  appropriated  by  the 
sailors  who  carried  it. 

Captain  W.  H.  Dobbie,  R.N. 


Flag  used  by  the  Crew  of  His  Majesty's 
Ship  "  Niger,"  when  they  opposed  the 
Mutineers  at  Sbeerness  in  1797,  and 
presented  by  them  to  their  Captain, 
Edw.  James  Foote. 

Admiral  Stanhope,  in  the  name  of 
his  Wife. 
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The  Sword  used  by  Lord  Nelson  when  A  Musket  recovered  in   1859  from  the 

boarding  the  "San  Joseph,".,  off  Capo  Wreck  of  "La  Lutine"  Frigate,  32 

St.  Vincent  guns,  Captain  Launcelot  Skynner,  which 

Vice-Admiral  Sir  0.  R.  Lambert,  frigate  sailed   from  Yarmouth  Roads 

K.O.B.  for  Hamburgh  on  the  morning  of  the 

Pistol  and  Officer's  Dirk,  teken  out  of  9th  October,  1799;  she  was  lost  in  a 

*  L' Intrepid©/'  74  guns.  Captain  En-  heavy  gale  the  same  night,  on  the  outer 

farm*,  which  struck  to  the  "Orion,"  bank  of  the  Island  of  VUetend;  with 

Captain  Codringtoo>  during  the  action  the  exception  of  one  man,  every  soul 

off  Trafalgar.  perished.    Captain  Geo.  Haltted,  R.N. 

Capt.  Sir  Thos.  W.  Holburne,  Sloop  "  Little  Belt, "  a  portion  of. 

Bart.  R.N.  Mr.  /.  Mann. 
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Officers  wishing  to  beoome  Members  of  the  Boyal  United  Servioe 
Institution  may  fill  up  one  of  the  subjoined  Forms,— tear  out  the  leaf, 
and  inclose  it  to  the  Secretary:— 

Form  for  becoming  an  Annual  Subscriber. 

185 

It  is  my  desire  to  become  a  Member  of  the  Royal  United  Service 
Institution;  and  I  hereby  request  and  authorise  my  Agent  [or  Banker], 

Messrs. ,  to  pay  my  Entrance  Fee 

and  Annual  Subscription  now,  and  as  it  becomes  due  on  the  1st  January 
in  each  year,  to  the  Secretary  of  the  Institution. 

Signature 


Qualification 


for  Membership. 


Form  for  becoming  a  life  Subscriber. 
It  is  my  desire  to  become  a  Life  Member  of  the  Royal  United  Service 
Institution;    and    I    hereby    authorise    my    Agents     [or   Bankers], 
Messrs.  ,  to  pay  my  Entrance   Fee 

and  Life  Subscription  to  the  Secretary  of  the  Institution. 

Signature, 


Qualification 


for  Membership. 


Entrance  Fee— not  less  than  One  Pound. 

Annual  Subscription- -not  less  than  Ten  Shillings. 

Life  Subscription  Six  Pounds,  in  addition  to  the  Entrance  Fee. 


Officers  in  India  may  pay  their  Subscriptions  to  Messrs.  Gillander  and 
Co.  Calcutta ;  Messrs,  Arbuthnot  and  Co.  Madras;  or  Messrs. Reminjrton 
and  Co.  Bombay.  ^ 
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LIST  OF  ANNUAL  SUBSCRIBERS. 


Ararr,  R.  Major,  late  72nd  Rest.  (U) 

Abbott,  Sir  P.  CB.       Maj.-Gen.  (ret)  Beng. 

Bng.  (1/.) 
Abbott,  James  late  Lieut,  Demerara  Mil.  (1/.) 
Aokera,  0.  H.    Maj.  Staflfd.  Yeo.  Ute  Lieut. 

R.H.  Gds. 
Adair,  Ale*.  W.     Capt  52nd  Light  Inf.  (11.) 
Adair,  Henry  A.    Lieut  52nd  Light  Inf.  (1/.) 
Adair,  James  Major  latt  unatt  (1/.) 

Adair,  J.  W.  D.    Capt.  5th  Northd.  Fus.  (11.) 
Adair,  R,  A.  Shafto.       Col.  Suffolk  Artillery, 

ADC.  to  the  Queen  (U) 
Adams,  E.     Lt.-OoJ.  Sec.  R.M.  Asylum  (1/.) 
Adam*,  John  Capt  R.N. 

Adams,  W.  H.  Col.  unatt.  Prof,  of  Fortification 

at  the  R.M.  Academy,  Sandhurst 
Adderiey,  Myites  B.  B.  Lieut.  R.H.  Gds. 

Addington,  Hon.  Leonard  A,  Cspt.  R.A. 

Addison,  J.  E.  Lt-Col.h.p.  97th  Foot,  Mem- 
ber of  the  Council  of  Education  (1/.  Is.) 
Addison,  T.  Lt.  -Col.  2nd  Queen's  Roy.  Regt 
Adolphus,  Edwin,  MD.  late  Staff  Surgeon 
Agnew,  C.  Major  lato  11th  Regt.  (1/.) 

AinaMe,  C.  P.  Colonel  late  14th  Drs. 

Ainslie,  Henry  F.  Col.  (ret.)  83rd  Regt.  (ll.U.) 
Airey,  J.  M.  C.  Lieut.  R,N.  (1/.) 

Airey,  Sir  Rich.  KCB.         Maj. -General  Col. 

17th  Regt.  Q.M.G.  (11.) 
Aitohison,  Sir  John,  KCB.  Gen.  Col. 

72nd  Regt.  (11.) 
Aitohison,  Robt.  Rear-Adml.  (1/.) 

Aitohison,  W,  Lt.-Col.  Sco.  Fus.  Gds. 

Albemarle,  G.  T.  Earl  of  Maj.-Gen. 

Aicook,  Thomas  late  Capt.  1st  Dr.  Gds.  M.P. 
Aldridge,  R.  late  Capt.  60th  Rifles 

Alexander,  Claud  Lieut-Col.  Gren.  Gds.  (1/.) 
Alexander.  James,  Major-General  H.M. 

Indian  Army 
Alexander,  Sir  J.  E.    Colonel  14th  Regt.  (11.) 
AUaway,  W.  Ens.  Roy,  Monmouth.  Lt.  Inf.  Mil. 
Allan,  Wm.  Capt.  R.N. 

Allix,  Cbas.  Colonel  late  of  Gren.  Gds. 

Alston,  A.  H.  Lieut.  RN.  (1/.) 

Alston,  W.  E.  MD.  Assist-Sur.  10th  Regt  (1/.) 
Aires,  John  Maj -Gen. 

Ames,  H.  M.  Cornet  late  Glouo.  Yeo. 

Ames,  Lionel  Lt.-Col.  late  Herts.  Mil. 

Amsinck,  Will.  Major  late  53rd  Foot 

Anderson,  David  Lieut-Col.  22nd  Regt. 

Anderson,  George  Staff  Surgeon  1st  Class  (1/.) 
Anderson,  Thomas  Surgeon,  h.p.  3rd  Foot  (1/.) 
Anderson,  Thos.  E.  Lieut.  6th  Dns. 

Anderson,  W.  CD.  Col.  (ret.)  Beng.  Art.  (XL) 
Anderson,  Wm.  Cochrane    Maj.-Gen  R.H.A. 
a2 


Capt.  11th  Bom.  N.I. 
Capt.  Lane.  Hus.  late  17th 


Major-General  R.A. 

Major  RA.  (1/.) 

CoL  late  of 


Major-Gen.  (U.) 
Capt.  Gren.  Gds. 
Lieut.  94th  Regt. 


Anderson,  W.  F, 

Anderton,  W.  I. 
Lancers 

Andrews,  Rob. 

Andrews,  Wm.  Geo. 

Angelo,  E.A.  KH.KW. 
30th  Foot  (1/.) 

Angeratein,  John  Julms  W, 

Annesley,  Hon.  Arthur 

Anstruthar,  P.  R. 

Anstruther,  Philip,  CB.  Maj.-Gen.  Madras  Art, 

Anstruther,  Robert        Capt.  Gren.  Gds.  (If.) 

Anthony,  P.  Vet.  Surg.  11th  Huss. 

Appleton,  E.  Major  (ret)  R.M. 

Arbuckle,  B.  H.  Yaughan    Maj.-Gen.  (ret) 
R.A.  (1/.) 

Arbuckle,  G.  B.  V.  Capt  late  57th  Regt.  (11.) 

Arbuthnot,  Hon.  Hugh,  CB.  MP.  Gen. 

Col.  38th  Regt 

Archdall,  Mervyn       late  Capt.  6th  Drs.  MP. 

Archer,  W.  H.  late  Major  16th  Lancers 

Arkwrigut,  Ferd,  W.    Capt  2nd  Derby  Mil. 
late  4th  Dr.  Gds.  (1/.) 

Armstrong,  C.  Capt.  16th  Foot 

Armstrong,  E.         Capt.  23rd  R.  W.  Fusiliers 

Armstrong,  J,  W.  CB.        Col.  unatt.  Assist. 
Adj.-General,  Aldeahot  (1/.) 

Armstrong,  Sir  W.  Geo.   Engineer  to  the  War 

Dep.  for  rifled  Ordnance  (1/.)  CB. 
Armstrong,  W.  M.  Capt  late  H.  A.  C. 

Armytage,  Henry  late  of  Gr.  Gds. 

Armytage,  H.  Lt-Coi.  Colds.  Gds. 

Arthur,  Thos.    Lieut.-Col.  late  3rd  Drag.  Gds. 
Arthur,  W.  Stevens  Capt.  R.N.  (1/.) 

Ashby,  Geo.  Ashby      late  Capt.  11th  Hussars 
Ashford,  H.  W.  Ens.  100th  Regt.  (1/.) 

Ashley,  Lord,  MP.  Lieut,  late  Dorset  Yeo,(ll.) 
Askwith,  W.  Harrison        Col.    R.A.    Sup, 

Gunpowder  Factory,  Waltham  Abbey 
Astley,  J.  Dugdale  Lt-Col.  late  Sco.  Fus.  Gds. 
Atchison,  T.  Lt.  Col.  R.  Lane.  Mil.  Art. 

lateRA.  (1/.) 
Atkinson,  John      Qua. -Master  Gr.  Gds.  (1/.) 
Atkinson,  Thos.  Ens.  63rd  Regt. 

Aubin,  Philip  Lt.-Col  (ret.)  57th  Regt. 

Auchmuty,  Sam.   Benj.  CB.  General, 

Col.  7th  Royal  Fusiliers 
Aufrere,  Geo.    late  Capt.  20th  Light  Drs.  (1/.) 
Austin,  Horatio  T.  CB.  Rear-Adm.  (1/.) 

Aylmer,  J.  E.  F.  Lieut.  8th  or  King's 

Aytoun,  Jas.  Capt.  7th  Hussars  (1/.) 

BELGIANS,  HIS  MAJESTY  THE  KING 
OF,  KG.  GCB.         Field  Marshal  (2/.) 
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Backy&r  George,  DCL.  PR8.  Rear-Adnt  (U) 
Bacon,  H.  Commander  R.N.  (1/.) 

Baddeley.  J.  P.  L.  Major  Royal  Artillery 

Bagshaw,  J.  late  Capt.  Warwick  Local  Mil. 
Bailey,  Lucius  C.  Master  R  .N.  (1/.) 

Baillie,  Duncan  J.  Capt.  R.U.  Gds  (1/.) 

Baillie,  George  Clement  Lt-Col.  R.E. 

Baillie,  Hugh  Col.  late  of  Surrey  Rangers 

Baillie,  Hugh  S.  Lt-Col.  R.H.  Gds. 

Baillie,  J.         Capt.  26th  Bengal  N.  I.,  and 

Lt-Col.  Turkish  Service  (1/.  Is.) 

Bain,  George  Dep.-Aast  Com.-Gen. 

Bainbrigge,  Phillip  J.  Lt.-Col.  R.  E.  Prof,  of 

Port.  Royal  MiL  Acdy.  Woolwich,  (1/.) 
Baker,  Francis  B.  Assist.  Surg.  Soo.  Fus.  Gds. 
Baker,  T.  D.  Capt.  18th  Royal  Irish  (1/.) 

Baker,  T.  R.  late  Major  7th  Fusiliers  (11.) 
Baker,  Valentine  Lt.-Col.  10th  Hues.  (11.) 
Baker,  W.  E.  Col.  Bengal  Engineers  (1/.) 
Baker,  W.  T.  Capt  85th  King's  Light  Inf. 
Baloombe,  James  Capt.  &  Adj.  S.  Dev.  Ml. 
Balden,  C.  W.  M.  CB.  Major  Gen.  (U) 

Baldwin,  F.  C.  Ens.  Ceylon  Rifles 

Balfour,  H.  L.  Capt.  R.A.  (1L) 

Balfour,  T.  G.  MD.  Dep.  Insp.  Gen.  of  Hosps. 
Ballard,  Jno.  Arch.  CB.  Col.  Beng  Eng  (1/.) 
Ballen,  Qeo.  Qua.- Mast.  Hon.  Art  Co.  (11.) 
Banister,  Thomas  late  Capt  15th  Regt 

Banks,  Cbas.  Esq.      late  Sec.  Roy.  Hosp.  Kil- 

mainham  (11.) 
Bannister,  C.  W.     Maj.  2d  Bom.  L.  Cav.  (11.) 
Baring,  Charles  Lt-Col.  Colds.  Gds. 

Baring,  Denxil,  H.  Lieut  Cold.  Gds.  (1/.) 
Baring,  Francis  Lt-Col.  Scots  Fus.  Gds. 

Barker,  G.  D.  Lieut.  78th  High.  (1/.) 

Barker,  Sir  G.  R.  KCB.  Colonel  R.A. 

Barlow,  Henry  W.  Capt  late  R.E. 

Barlow,  Maurice  Maj. -Gen. 

Barnard,  W.  A.  M.  Lieut-Col.  Gren.  Gds. 
Barnes,  C.  H.  late  Surgeon  H.E.I.C.S. 

Barnes,  C.  H.  Lieut  Beng.  Horse  Art.  (II.) 
Barnett,  Edward  Capt.  R.N. 

Barron,  Penwick  Boyoc  Lt.-Col.  3rd  Dr.  Gds. 
Barron,  William,  Esq.  Army  Agent 

Barrow,  John,  Esq.  FRS.  late  Admiralty  (1L) 
Barry,  Philip  Major-General  R.E. 

Barry,  Wm.  MD.  Dep.  Insp.  Gen.  of  Hos.  (11.) 
Barstow,  Geo.  Major  R.A.  (1/.) 

Barton,  George  late  Major  14th  Light  Drs. 
Barton,  James  Capt  h.p.  7th  Hussars 

Basden,  Charles  Captain  R.N. 

Bassano,  Philip  H.  Esq.  War  Office 

Bastard,  Baldwin  J.  P.  Lieut  late  9th  Regt. 
Bastard,  J.  Stokes  Major-Gen.  (ret.)  R.A. 
Bates,  Henry  Col.  98th  Regt. 

Bates,  W.  H.  Capt.  late  Roy.  Sussex  L.I.  Mil. 
Bateson,  Rich.  H.  Capt  1st  Lifo  Gds. 

Bathurst,  P.  T.  A.  H.  Capt  Gren.  Gds.  (1/.) 
Bathurst,  Henry  late  Lt-Col.  Sco.  Fus.  Gds. 
Batley,  William    Surg.  Roy.  Sussex  L.  I.  Mit. 

late  Staff  Assist-Surgeon 
Battersby,  J.  P.  Capt.  3rd  Batt.  60th  Roy.  Rifles 
Battersby,  Rt      Dep.  Insp.  Gen.  of  Army  Hos. 
Baxter,  Stafford  Squire,       Capt  1st  Warwick 

MU.  (1/.) 
Bayley,  C.  J.  Esq.     Got.  of  the  Bahamas  (1  /.) 
Bayley,  George       Major,  Staff-officer  of  Pen- 

sioners,  Limerick 


Baylfe,  Edw. 
Bayly,  Vere  T. 
Baynes,  Sir  R.  L. 
Bazalgette,  S.  A. 
Beale,  L.  Esq. 
Beamish,  H.  H. 


Dep.-LieuL  Middlesex  (1/.) 

Lieut  54th  Regt  (lot.) 

CB.         Rear-Admiral  (\l) 

Lieut  Royal  Art  (U.) 

late  Staff  Surgeon 

Commander  R.N. 

Bcauchamp,  T.  W.  B.  P.    late  Maj.  Suffolk  MU. 

Capt  Norfolk  Rifle  Vol. 
Beaumont,  G.  W.    Capt  Soo.  Fus.  Gds.  (ll.\ 
Beaumont,  R.  H.  J.  B.       Colonel  unatt  (U.) 
Beckett,  W.  late  Lt-Col.  York  Hussan 

Beckwith,  W.  KH.    Major-General,  CoL  14th 

Light  Dragoons 
Beere,  D.  Capt  8th  or  King's 

Belfield,  Edward       Capt  R.E.  Assist.  Inspee, 

Gen  of  Fortifications 
Bell,  Richard      late  Captain  Hon.  Art.  Comp. 
Bell,  W.  M.  Capt  3d  Lt  Dns.  (ILU) 

>    / 


Bellamy,  P.  L, 
Bellers,  R.  B. 
Belshes,  J.  Murray 
Belson,  Fred. 
Bennct,  P. 
Bennett,  Thos. 
Benson,  Geo.  Tlios. 

Batt.  Athlone  (1/.) 
Bent,  Hugh 

Bent,  W.  H.  Capt.  iCE.  Mid.  MiL  (U) 

Bentinck,  A  Cavendish  Col.  4th  Dr.  Gds.  (U) 
Bentinck,C.  A  F.  Maj. -General  Col.  12th  Begt 
_      .....___  _«  „__  Lieut-Gen, 


Capt  55th  Regt  (tt) 

Capt.  late  50th  Regt 

Major-General  (li) 

late  Capt.  R.  Brigade 

Lieut  R.  H.  Gd*. 

Rear-Admiral  (U) 

Major  Paymr.  Depot 

Capt  Roy.  Art.  (WO 


A  F.Mai 
>H.J.W 


Bentinck,  Sir  H.  J.  W.  KCB. 

Col.  28th  Regt  (II.) 
Beresford,  Geo.  J. 
Beresford,  G.  R.  Capt  h 

Beresford,  Rt.  Hon.  William 
Bergcr,  Ernest  A. 
Berkeley,  E.  S.  F. 
Berkeley,  R.  W. 

Fusiliers 
Berkeley,  S.  H. 
Bertram,  C.  P, 
Best,  M.  G. 
Best,  Hon.  R.  R. 


Col.  fret)  RJL 

p.  7th  Fusilien 

late  Major  QL) 

Lieut.  10th  Regt  (U) 

Capt  2nd  Life  Gds.  (It) 

Asst,  Surg.  23rd  R.W. 

Gen.  Col.  16th  Regt.  (II.) 

Bt  Major  41st  Regt  (WO 

Major  (ret.)  25th  Begt  (If.  J 

,  late  Capt.  Gren.  Gds.  (U) 

Best,  Thomas  late  Capt.  Hampshire  MiL  (WO 
Bcthune,  C.  R.  Drink  water,  CB.  R.-Adm.  Qty 
Bcwes,  W.  E.  Bt.  Lt-Col.  73rd  Regt.  (U.) 
Bezant,  John  Major  late  R.  M.  A.  (WO 

Biddlocombe,  Geo.  Commr.  RJ^> 

Biddulph,  R.  M.  Lieut  1st  Life  CWs. 

Biddulph,  T.  M.  Col.  mutt 

Biden,  John  Capt  H.  Art.  Comp.  (WO 

Bigge,  W.M.  Lieut.-Col.  North.  L.I.MiL  (ly 
Biggs,  James  Paymaster  R.& 

Bigsby,  R.  LLD.  &c.  Lieut  late  Notts.  MiL 
Bingham,  A.  B.  Capt.  11th  Husmw 

Bingham,  Geo.  Lord  Lt-Col.  (ret)  Col*  Gds. 
Binney,  C.  R.     Capt.  R.E.  Insp.  in  Surv.  Boy. 

Mil.  Academy  Woolwich  hi.) 
Birch  Thomas  F.  Capt  R.N.  (WO 

Bird,  Edward  Capt  BJ*.  W 

Bird,  James,  MD.  FRGS.        late  Phys.-Gtal. 

Bombay  Army  (1/.) 
Black,  Wilsone  Capt  6th  Regt.  (U) 

Blackburne,  J.  Ireland  Lt-CoL  4th  Bey. 

Lan.  Mil.  (1/.) 
Blackett,  C.  E.  Capt  Colds.  Guards  (WO 

Blackett,  E.  W.  Capt  Rifle  Brfeade 

Blackmore,  C.  Lieut  B.N. 
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Blagrare,  John  Colonel  Roy.  Berks  Militia 
Blair,  Jas.  B.  Ensign  6th  Regt. 

Blair,  Stopford  Col.  h.p.  Roy.  Art.  (1/.) 

Blake,  Edgar  H.  Lieut.  R.N. 

Blake,  Patrick  John  Captain  R.N.  (1/.) 

Blakeney ,  Right  Eon.  Sir  Edward,  GCB.  GCH. 

Gen.  Cot  1st  Rls,  Gov.  Chels.  Hosp.  (II.) 
Blamire,  Charles  Major  99th  Regt. 

Blane,  C.  G.  Capt.  23rd  Roy.  Welch  Fus.  (1/.) 
Blane,  Robert,  C.B.  Assist.  Adj. -Gen.  Dublin 

CoL  unatt. 
Blane,  Seymour  J.         Major  52nd  Regt.  Maj. 

Bridgade,  Bengal 
Blantyre,  C.  W.  Lord       late  Lieut  Gr.  Gds. 
Blaquiere  de,  Lord  late  41st  Regt.  (II.) 

Blayney,  C.  D.  Lord  late  Capt.  80th  Regt. 
Bleneowe,  Sam.  Jas.    Capt.  late  4th  R.  S.  Mid. 

Militia 
Blewitt,  Charles  Capt.  65th  Regt. 

BKnkhorn,  Henry  Capt.  7th  Drag.  Gds.  (II.) 
Blockley,  John  Hon.  Art.  Comp.  (II.) 

Blow,  William  Col.  (ret)  52nd  Regt. 

Blomfleld,  H.  J.  Comr.  R.N. 

Bloomfleld,  Hy.  Keane  Maj  .-Gen.  Comg. 

Brigade,  Dublin 
Bloomfield,  Jhn.  Col.      R.A.  Maj.-Gen.  Insp.- 

Gen.  of  Art  (11.) 
Blosse,  W.  C.  Lynch  Capt  R.H.  Art. 

Blyth,  Wm.  de  Urban,  Capt.  14th  Lt.  D.  (1/.) 
Blythe,  J.  D.  Capt.  Paymr.  45th  Regt. 

Boger,  G.  T.  late  Lieut  R.A. 

Bogburst,  Edward  Lieut.  h.p.  R.A. 

Boileau,  J.  T.      Major-Gen.  ret.  Bengal  Eng. 

(11.  Is.) 
Boland,  R.  S.  late  Capt  59th  Regt. 

Boldero,  H.  G.  Lt-Col.  late  38th  Regt.  MP. 
Boldero,  G.  N.  Major  late  21st  Pus. 

Boldero,  Lonsdale  Col.  late  of  Gren.  Gds.  (II.) 
Bonham-Carter,  H.  Lieut  Cold.  Gds.  (1/.) 
Bonner,  J.  late  Major  71st  Reg. 

Boom,  A.  S.      Ens.  late  Royal  Elthorne  L.  I. 

Militia  (II.) 
Borland,  J.  MD.  Insp.  Gen.  Army  Hosp. 

Borough,  Sir  Edw.  Bt.  Dep.- Lieut,  co.  Dublin 
Bosanquet,  C.  J.  Capt.  R.N. 

Bosanquet,  G.  S.  Lieut  R.N. 

Bostock,  J.  A.  Surg.-Major  Sco.  Fus.  Gds.  (1/.) 
Boteler,  J.  H.  Capt.  R.N. 

Boucherett,  H.  R.  late  Capt.  17th  Lancers 
Bourchier,  Claude  T.  Bt  Major  Rifle  Brigade 
Bousfleld,  Henry  Surg,  (ret)  Bengal  Army 
Boustead,  J.  Paym.  h.p.  Ceylon  Rifle  Regt. (1 I.J) 
Bouverie,  Ererard  W.     Lieut- Gen.  Col.  16th 

Hussan  (1/.) 
Bowden,  H.  late  Capt.  Sco.  Fus.  Gds. 

Bowden,  H.  G.  Major  22nd  Regt 

Bowden,  H.  G.  Capt  Scots  Fus.  Gds.  (1/.) 
Bowdoin,  Jas.  Temple       Capt.  late  4th  Drag. 

Gds.  (II.) 
Bowers,  E.  R.  S.  late  Major 

Bowers,  Henry  Dep.  Comr.-General 

Bowie,  Martinus  Van  Kerkwyk, 

Capt  and  Adj.  late  Edm.  Roy.  Rifles 
Bowles,  Chas.  O.  Col.  Oxford  Mil; 

Bowles,  Sir  George,  KCB.  Lt-Gen. 

Col.  1st  W.I.R.  (II.) 
Bowles,  R.  F.  Capt.  late  Royal  Berks.  Mil.  (II.) 
Bowles,  WUliam,  CB.  Admiral  (II.) 


Bowyer,  Edward 
Bowyer,  H.  A. 
Boyce,  A.  W. 
Boycott,  E.  E.  D. 
Boyd,  A. 
Boyd,  Jas.  P. 
Boyle,  Eon.  W.  G. 
Boys,  Edward 
Boys,  Henry 
Brabant,  Edw.  Yewd 
Brack  en  bury,  C.B, 


late  Capt  1st  W.  I.  Regt. 

Capt  10th  Huss. 

Capt  84th  Regt. 

Lieut  14th  Lt.  Drags. 

Major  late  11th  Regt.  (1/.) 

Lieut  68rd  Regt. 

Major,  Colds.  Gds. 

Capt  R.N. 

late  Capt  unatt 

Ens.  Cape  Mtd.  Rifles 

Capt  R.H.A. 


Roy.  Mil.  Academy,  Woolwich  (II.) 
Brackenbury,  Sir  E.  KTS.      Lt-Col.  late  69th 

Regt. 
Bradford,  Ralph  Lt.-Col.  (ret.)  Gr.  Gds. 

Bradford,WilmotH.  Lt-Col.  Roy.Can.Rfl.  Rt 
Bramston,  Thos.  H.  Capt  Gr.  Gds. 

Brandling,  Charles  late  Lieut.  Gren.  Gds. 
Brandreth,  F.  Lt-Col.  late  R.  Cumb.  Mil. 
Braybrooke,  Lord  Capt.  late  Gr.  Gds. 

Braybrooke,  S.  Maj.-Gen.  unatt 

Breen,  H.  Hagort,  Esq.  Administrator 

Government  St.  Lucia  (11.) 
Brereton,  W.,  CB.  Maj -Gen.  R.A. 

Brett,  John  Davy  Major  late  17th  Lan. 

Capt  W.  Norf.    Mil,    Lt-Col.  Norfolk 


Rifle  Volunteers 
Brett,  R.  R.  W. 
Brettingfaam,  R.W. 

Mil.  Capt.  h.p.  R.A. 
Brickdale,  J.  F.        Lieut,  late  W.  Som 


Major-General 
Major  Dublin  City  Art 


Yeo. 


Bridge,  Cyprian 
Bridges,  E.  S. 
Brien,  C.  R. 
Briggs,  John,  FRS. 

Army  (II.) 
Brmghurst,  J.  H. 
Brock,  Thomas  S.  CB. 
Brockhurst,  S.  M.  S. 

Mil.  (II.) 
Brockman,  Charles,  Esq. 

Office  (1/.) 
Broke,  Sir  G.  N.  Bart.CB. 


Col.  (ret)  58th  Regt 

CaptGr.  Gds.  (II.) 

MD.  Surg.  R.N.  (II.) 

Lt-Gen.  Madras 


Major  late  90th  Regt. 

Captain  R.N. 

Lieut.  5th  Roy.  Lan. 

late  Paym.  Gen, 


Capt.  R.N.  (II.) 
Bromley,  Sir  R.  M.KCB.  Acct-Gen.  R.N.(l!.l 
Brooke,  E.  B.  Col.  Insp.  Field  Officer  (II.) 
Brooke,  E.  T.  Lieut.  R.E.  (II.) 

Brotherton,  Sir  T.  W.  KCB.       Gen.  Col.  1st 

Drag.  Gds.  (II.) 
Brough,  Richard,    Lieut.  Paym.  h.p.  83d  Regt, 
Broughton,  W.  E.  D.  Col.  R.E. 

Browell,  Langton  Commr.  R.N. 

Brown,  E.  J.  Vesey  Lt.-Col.  late  60th  Rifles 
Brown,  Rt.  Eon.  Sir  Geo.  GCB.  KH.      Gen. 

Col.  R.  Brig.  Com.  the  Forces,  Ireland 
Brown,  H.  C.  N.    Capt  2nd  W.  York  Lt.  Inf. 
Brown,  C.  B.  Lieut  8th  or  King's 

Brown  Henry  Col.  H.M.  Indian  Army  (11.) 
Brown,  Thomas  Chief  Engineer  R.N.  (II.) 
Browne,  Brotherton  Lt-Col.  late  94th  Regt 
Browne,  C.  A.  G.  Capt.  4th  Lt  Drags. 

Browne,  Henry  J.  Lieut  19th  Regt.  (II.) 
Browne,  St  John  Thomas  Col.  R.A. 

Bro willow,  Eon.  Edwd.  late  Capt  S.  F.  Gds. 
Brownrigg,  Studholme,  CB.      Col.  h.p.  unatt. 

Dep.-Adj.  Dublin  (II.) 
Bruce,  Lord  Charles  W.  B.       Capt.  1st  L.  Gds. 
Bruce,  Edw.  J.  Capt  R.A. 

Bruce,  G,  B.  Cornet  17th  Lancers 
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Bruce,  Michael  Lt-Col.  Own.  Ode. 

Brace,  Hon.  Robert  Maj.-Gefl.  (LI.) 

Brace,  Robert  Lt.-Col.  2nd  Queen's  Royals 
Brace,  R.  0.  Dalrymple  Capt.  8th  Regt 

Brumell,  William  Maj.  Paymaster  25th  Regt 
Bruyeres,  Henry  Pringle  Lieut  h.p.  R.R. 

Bryans,  Jas.  W.  Lieut,  (ret.)  Bombay  Army 
Buchanan,  Geo.  Capt.  2nd  Drags. 

Bachannan,  J.  R.  G.  Ens.  26th  Regt.  (It) 
Buckingham  and  Chandos,    Dake  of,  KG. 

Colonel  Royal  Bucks  Yeo.  (1/.) 
Buckland,  F.  T.  Ass.  Burg.  2nd  Life  Gds.  (1/.) 
Budd,  Ralph  Lt  Col.  14th  Regt*  (It) 

Boll,  Fred.  G.  Lieut.-Col.  h.p.  60th  Regt. 
Buller,  F.  C.  Lieut  Colds.  Gds. 

Buller,  Reginald  J.  Capt  Gr.  Gds. 

Buller,  Wm.  Gregory  Ens.  94th  Reg. 

Bulwer,  E.  G.  CB.     Lt.-Col.  28rd  Roy.  Wei. 

Fus.  (1/.) 
Bunbnry,  Hen.  W.  CB.      Col.  h.  p.  28rd  R. W. 

Pus.  (1/.) 
Bunn,  Rich.  Lieut.  37th  Regt.  (1/.) 

Burdett,  Chas.  Sedley       Lt.-Col.  (ret.)  Colds. 

Gds.  (1/.) 
Burer,  Gabriel  Lt-Col.  unatt.  (1/.) 

Burgess,  H.  W.      Capt.  3rd  Roy.  Westr.  Mil. 

L.  I.  (lt) 
Burghley.LonD  Lt.-Col.Northampton  Mil.  MP. 

ADC.  to  the  Queen. 
Burgoyne,  Sir   John    Fox,    GOB.  Gen. 

Insp.-Gen.  of  Fortifications  (1/.) 
Burgoyne,  Sir  J.  Montague,  Bart. 

Lieut-Col.  Gr.  Gds.  (1/.) 
Burltoh,  William,  CB.  Col.  Bengal  Army  fit) 
Burn,  Robert  Colonel  R.A.  (II.) 

Burn,  R.  D.  MD.  Surgeon.  R.A.  (It) 

Barnaby,  E.  S.  Lt.-Col.  Gr.  Gds. 

Burnaby,  R.  B.         Col.  R.A.  Lt-Col.Commt. 

Hamps.  Mil.  Art.  (1/.) 
Burnand,  N.  Capt.  Colds.  Gds. 

Burnell,  E.  8.  P.  Capt  Colds.  Gds. 

Burnett,    Sir    William,    MD.    KCB.   KCH. 

FRS.  Dir.-Gen.  (ret)  of  Naval  Med.  Dept 
fcurney,  H.  S.  S.  Maj.  Paym.  6th  Dep.  Bn.  (It} 
Burrard,  Sir  Geo.  Bart  Dep.  Lieut.  Hants. (If.) 
Burroll,  Sir  Charles  M.  Dep.-Lt  Sussex 

Burroughs,  F.  W.  Maj.  93rd  Highlanders  (1/.) 
Burroughs,  L.  Major  (ret)  Bengal  Army 

Burrows,  A.  G.  Col.  Royal  Artillery 

Bury,  W.  C.  Viscount  Capt.  late  Edmt. 

Rifle  Mil. 
Burton,  F.  A.  P.     Lieut.-Col  late  Colds.  Gds. 
Burton,  H.  A.  Lieut.  14th  Regt.  (1/,) 

Bussell,  W.  G.  H.  Lieut.  28rd  Roy.  Wei.  Fus. 
Butler,  Henry,  Esq.  Admiralty 

Butler,  Henry  Thos.  Ens.  58tb  Regt.  (1/.) 
Butler,  Rob.  Lt-CoL  (ret)  Madras  Army 

Butt,  T.  Bromhead  Lt.-Col.  79th  Highs. 

Byass,  Francis  Capt.  Roy.  Edmonton  Rifles 
Byng,  A.  M.  Lieut  Gr.  Gds.  fit) 

Byng,  Hon.  H.  W.  J.  Lt-CoL  Colds.  Gds. 
Byng,  Hon.  W.  F.  late  Capt  13th  Lt  Drs. (If.) 
Byrne,  Tyrrell  M.  Lieut-Col.  late  1st  Royals 
Byron,  Geo.  Anson,  Right  Hon.  Lord      Vice- 

Adm, 


'Jabburn,  John  E. 
dogan,  Hon,  Geo.  CB. 


Lieut  R.N. 
Cot  unatt. 


Cafe,  Haydon  L,  Capt  Ma  Beat 

Caffin,  James  C.  CB.  Capt.  RJL  Dir.  of 

Stores  and  Clothing 
Oairnes,Wm.    Capt  21st  R.  K.  B.  Fts*  (H) 
Oaldbeok,  Willhan  late  Lieut  Umetiek 

Mil.  (1/.) 
Calderon,  C.  M.       Lieut  4th  Lt.  Drag*.  (It) 
Caldwell,  W.  B.    Lt.-Col.  late  76th  Foe*  (It) 
Oalthorpe,  Hon.  Somerset  J.  G.       Majet  In 

Drag.  Gds. 
Camden,  Geo.  Charles  Marquis  of,    Dtp.-Lt 

Kent,  KG.  DOL,  FSA.  MA.O/.) 
Cameron,  D.  A.  CB.  Maj.-Gen*  (It) 
Cameron,  Jno,   Lt*Col.  Royal  Hngmeefi(lt) 
Cameron,  W.  Gordon  Major  4th  Bagt 

Oampbell,  Archibald  late  Ool.  Renfrew  MO. 
Campbell,  Arch.  C         Lieut-Col.  See.  Foa 

Gds.  (1/.) 
Campbell,  Arch.  Neil  Lt-Oet  48th  ftegl 

Campbell,  Duncan  Major  h.p.  mstt 

Campbell,  George  Capt  late  1st  ftagt 

Campbell,  G.  H,  F.  Col.  Staff  Oficer  of 

Pensioners,  h.p.  R.  Staff  Corps 
Campbell,  Hon.  H.  W.  Cant  Golds.  Gss. 
Campbell,  James  Surg.  h.p.  28th  Regt  fit} 
Campbell,  James  Capt  ret.  Roy.  Art  (It) 
Campbell,  Sir  John  Lt.-Col.  late  79th  Higb. 
Campbell,  John  Major-General  (Csaosst 

Argyll  and  Bute  Militia) 
Campbell,  John  R.        Lieut.  Hants  Art  (It) 
Campbell,  Pat  John  Capt  %.  H.  A 

Campbell,  Roderick  Macdoneld       Capt  Rsy. 

Blthorne  L.  I.  Mil.  (it.) 
Campbell,  Walter  Col.  Staff  Offer  of 

Pensioners  (1/.) 
Cane,  A.  Beresford  late  Lt  10th  B^t. 

Cane,  Maurice  late  Capt  89th  Bsit 

Cannon,  R.  Lieut-Gen.  (U) 

Cannon,  Roquler  J.  Capt.  (ret)  BJL  (U) 
Oapel,  Sidney  A.  Major  Staff  OAetf  * 

Pensioners,  h.p.  61st  Light  Infantry 
Carew,  Walter  P.  Lieut  R.  H.  G&. 

Carey,  Constantino  P.  Capt.  Roy.  Rag.  0t) 
Carey,  Geo.  Jackson  Col.  18th  R.  Irish  (U) 
Carieton,  Dudley  W.  Lt.-Ool.  Colds.  Odi. 

Carleton,  W.  H.  Capt.  21st  fm* 

Major  Brig.  Shoraeitffe  (lt) 
Carnac,  John  Rivett  Rear- Admiral  (It) 

Carpenter,  J.  Charles  late  Lieut  15tb  Hva 
Carpenter,  F.  8.  Dep.  Com.  Gesersl 

Carr,  Ralph  Capt.  h.p.  R.M.  (Jt| 

Carrick,  Andrew  Burgeon  BN.  (It) 

Carrick,  S.  A.  Bam  of  Capt.  Oft  G*. 

Carroll,  W.  J.  Lieut.  Roy.  Engineers  flt) 
Outer,  T.  Wren,  CB.  Rear-Adas.  (It) 

Carter,  Jno.  M.  Capt.  MonawtthslnTl 

Militia. 
Cartwright,  H.  MP.       Cot.  late  Gr.  CMs.  (&) 
Case,  John,  Esq.  Naty  Agent 

Cater,  Thos.  Orlando  Maj-Ges* 

(ret.)  R.A.  (1/.) 
Cator,  W.  CB.  L.-Gen.  Col.  Cbmm.  BJt 

Caulfield,  J .  A.  Capt.  late  Colds.  Gd*. 

Major  Royal  Tyrone  Fus. 
Cavan,  P.  C.  late  Lt-Col.  80tb  Regt 

Cavendish,  Jas.  Charles  Lieut.  R.A.  (It) 

Catendiah,  W.  H.  F.  Lieut-Coi.  Ooawt. 

2nd  Derby  Rifles,  late  Wd  Regt  (It) 
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Cecil,  Z*rtf  Eustace  B.H.G.        Capl.CoWs. 

Ode.  (U) 
Chads,  Sir  H.  D.  KCB.  Vice-Admlrsl 

Cheinberlain,^  Henry  O.R.    Capt  late  Hon. 

Corps  Gent-et-Arma  (1L) 
Chamberlayne,  D.  T.    Capt  late  18th  Lt  Dg*. 
Cflyunberiayne,  J.  Chamberlayne  Lieut. 

h.p.  R.A.  (II.) 
Chapman,  Art.  T.  L.  Capt  84th  Regt 

In*  of  Mas.  Colchester  (U) 
Chapmen,  P.  E.  OB.  Col,  Dep.-Adjt. 

Gett  B.E.  (1/.) 
Chapman,  W.  H.       Capt  Leicester  Mil.  (U) 
Chappie,  Edward  Lieut  95th  Regt  (11.) 

Charloton,  T.  H.  Capt  69th  Regt 

GherlioA,  8t.  John  W.C.  Capt  h.p.  14th 

Dgfti. 
Charter,  Ellis  James       Maj.  16th  Dap.  Batt. 
Oharteris,  Hon,  R.  Lieut-Cot  8*  F.  Gds. 

C*aae,  Morgan  O.   U.-Col.  («jt)  Madras  Army 
Ohatteetcm,  Sir  James  Charles,   BmrU  KH. 

Ldeut-Gen.  Col.  5th  Light  Drgns.  (1/.) 
Chelmsford,  Loan  late  Mid.  R.N.  (1/.) 

dMfcaey,  Charles  Oornwallis  Capt  R.E. 

Cbeftiejr,  F.  R.  DCL.  FRS.      Mej.«Gen.  RA. 
Chester,  a  M.  Maj.  late  R.  Sussex  Art. 

Ghtoheatet,  C.  R.  Major  late  97th  Regt 

19th  Deet-Batt  Fermoy  (1/.) 
Chicbeater,  George     Maj.  late  88th  Regt.  (1  I.) 
Ohildera,  J.  W.  Esq.  MP.      Dep.-Lt.  Yorkah. 
Chlnn,  Edw.  Lieut  4th  K.  O.  Regt. 

Chippendale,  A.  Esq.  Nary  Agent 

Ohoimeley,  H.  H.  Lieut  Gren.  Gds. 

Cholmondeley,  Lord  Hy.       Dep.-Lt.  Norfolk 
Christie,  Ffed.  Gordon  Major  nnatt. 

Ghryatle,  T.  Commr.  RJf . 

CheroftJll,  C.  H.  8.  Major  60th  Rifles 

Clare,  B,  E.  Eabl  of        Col.  R.  Lim.  co.  Mil. 
Okrk,  A.  Major.-Gen.  Mad.  Army  (1/.) 

Clark,  John/  KH.  Major- General 

Clark,  Thomas  Capt  24th  Regt 

Clarke,  C.  K.  Lieut.  2nd  West  York 

Yeomanry  Cetalry  (1/.) 
Clarke*  C.  M.  Lieut  57th  Foot 

Clarke,  Edward  late  Lieut.  85th  Regt. 

Clarke,  Guy  Col. 


Clarke,  Jno.  StafrSmrg.  15th  Depot  Batt  (It.) 
"'    "      "  Major-Gen.  R.A.  (1/.) 


Clarke,  Robert 
Clarke,  Somerset  M. 
Ckaaten,  Christopher 


Capt.  29th  Regt  (II, 
Commr.  R.N.  (II. 


Clayton,  fimilms         late  Capt  S.  F.  Gds.  f  II.) 
Clayton,  F.  A.  T.  Capt  Gr.  Gds.  (If.) 

Clayton,  J.  W.  late  Capt.  18th  Lt.  Dns. 

Otoather,  B.  J.      Lt-CoL  h.p.  R.8.  Corps  (II.) 
Cleave,  Steward  A.  Capt  51st  K.  L.  Inf. 

Major  of  Brigade,  Bombay  (II.) 
Cknents,  Hon.  C,  S.  lata  Capt  87th 

Regt,  (II.) 
Clerk,  H.  Lt.-Col.  Roy.  Artillery  (1/.) 

Clerk,  John  Capt.  Rifle  Brigade  (1/.) 

Clerke,  St.  J.  A.  KH.  Lieut.*Gen. 

Col.  75th  Regt.  (If.) 
Cleveland,  F.  D.  Cot  R.A.  (1/.) 

Clifford,  Sir  A.  W.  J.  Bart.  C.B.  Vice- 

Adairal  (II.) 
CUfford.  R*  S.  C.  Col.  late  Gr.  Gds.  (1/.) 

Clifton,  Sir  A.  B.  KCB.  KCH.  Gen.  Col. 

1st  Royal  Drags. 


Clinton,  Lord,  G\  P.  P.     late  Capt.  1st  L.  Gds. 
Olira,  E.  H.  Cant  Gr.  Gds.  (1/.) 

Close,  F.  A.  Comm.  R.N.  (1/.) 

Clowes,  G.  G.  Major  8th  Hussars 

Clowes,  Wm.  L.        late  Lt.-Col.  3d  Lt.  Drags* 
Clotterbuek,  G.  W.  Lieut.  68rd  Regt. 

Clyde,  Colin  Load,  GCB.  General  Cot 

Colds.  Gds. 
Cobbe,  C.  Capt  18th  P.  A.  Lt  Infantry 

Oobbe,  George  Lieut-Gen.  R.A* 

CoL  Commandant 
Cochrane,  Sir  Thomas  J.  KCB.        Adm.  (11.) 
Cookburn,  A.  Major  2d  N.  Durham  Mil. 

Cookburn,  C.  Y.  Col.  R.A* 

Cookburn,  Sir  Francis    Gen.  Col.  §5  Rgt.  (II.) 
Ooekell,  Wm.  Col.  late  16tb  Regt 

Cooks,  Charles  Lygon  Lieut-Col.  late 

Colds.  Gds.  (U) 
Cooks,  Oct.  York.  Major  4th  K.  0.  IlegL 

Codd,  Edward  Capt.  R.N. 

Codrlngton,  H.  J.  CB.      Rear-Adm.  ADO.  to 

th*  Quern  (It.) 
Codrington,  Sir  W.  J.  KCB.    Lieut-Gen.  Col* 

54th  Regt  Got.  and  Commander-in-Chief, 


Gibraltar  (2/.) 
o,  W.  Wyi 


late 


Codrlngton,  W.  Wyndham,  M.P. 

Lieut.  17th  Lancers 
Coe,  E.  O.  Lient.  late  Edmonton  R. 

Rifle  Regt  (11.) 
Coke,  Hon.  E.  K.  W. .     Capt.  late  Colds.  Gds. 
Coke,  flo*.  W.  C.  W.  M.P.  Lieut-Col. 

Soo.  Fus.  Gds. 
Cole,  G.  Crosier        Capt  R.  East.  Midd.  Mil. 
Cole,  J.  A.  Lt.-Col.  15th  Foot 

Cole,  J.  W.  Lieut,  h.p.  21st  Regt  (1L) 

Cole,  R.  M.  Com.  R.N.  (II.) 

Cole,  Robert  Lt.-Col.  late  39th  Regt 

Colebrooke,  Sir  W.  M.  G.  CB.KH.        Lieut* 

Gen.  Col.  Comm.  R.A.  (U) 
Coles,  Cowper  P.  Capt.  R.N.  (It.) 

Coles,  Josiaa  R.  J.      Lt-Col.  late  9th  Lancers 
Coles,  W.  L.  Esq.  Pay.-Gen.  Office  (ll.) 

Coles,  W.  C.  Major-Gen.  (U) 

Collier,  C.  MD.  D.-I.-G.  of  Army  Hosp. 

Collin,  Geo.  Esq.  late  War  Office 

CoUinson,  Richard,  CB.  Capt  R.N.  (1/.) 

CoUinson,  T.  B.  Lieut-Col.  R.& 

Colls,  R.  8.  Bt.-Major  32nd  Regt.  fit.) 

.-Gen 


Colomb,  G.  T. 


Maj.- 


Colomb,  P.  H.  Lieut.  Royal  Navy  (1/.) 

Colthurst,  D.  L.  Capt  17th  Regt.  (U) 

Colrill,  Hugh  Geo.    Capt.  late  29th  Regt.  (U) 
Combermere,  8.  Visoount,  GCB.  Field 

Marshall,  Col.  1st  Life  Guards 
Coney,  Bkknell  Major  late  17th  Lancers 

Congreraj  Ambrose     Lieut,  late  2nd  Life  Gds. 
Congrere,  Wm.  Capt  4th  K.  O.  Regt. 

Brig.  Mai.  Chatham 
Conner,  wTh.  B.  Capt.  R.  Lond.  Mil. 

Conolly,  Jas.         Lieut-CoL  Aast.  Adj.-Gen. 

Montreal 
Conolly,  J.  A.  Bt-Maj.  CoWs.  Gds.  (1/.) 

Conway,  T.  8.  CB.  Col.  Gr.  Gds.  (11.) 

Conway,  W.  S.  Capt  late  2nd  Life  Gds. 

Conyers,  Charles  Major  unatt  (II.) 

Conyngham,  Francis    N.   Marquis  of,  KP. 

GCH.  Maj.  Gen.  (1/.) 

Coode,  H.  Lieut  R.N, 
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Cook,  Henry  Capt  100th  Regt  (1/.) 

Cooke,  A.  C.        Major  R.E.  Executive  Officer 

Topo.  Dept.  (II.) 
Cooke,  W.  B.         late  Lieut.  85th  Regt.  (1/.) 
Cookesley,  A.  F.  Dep.  Com.  Gen.  (1/.) 

Cooper,  Edw.  H.  Lt.  Col.  Gren.  Gds. 

Cooper,  Henry  Major  Q.O.L.I.  Mil. 

Cooper,  Rev.  Joseph  Chaplain  R.N. 

Cooper,  Richd.  A.  Capt.  Sco.  Fus.  Gds.  (1/.) 
Cooper,  W.  Cooper  Maj.  late  Bedford  Mil.  (IL) 
Cooper,  W.  3.  Commr.  R.N. 

Coote,  C.  C.  Capt.  late  1st  Royals  (IL) 

Coote,  Henry  J.  Major  h.p.  18th  Regt.  (IL) 
Corbet,  E.  A.  Cornet  (ret.)  16th  Lancers  (11.) 
Coryton,  J.  R.  General  R.M. 

Cosby,  T.  P.  Capt.  14th  Regt. 

Costin,  C.  Lieut,  and  Adj.  14th  Regt.  (1/.) 
Cotton,  Corbet  Col.  unatt. 

Cotton,  Hon.  Wellington  H.  S.  Lt.-Col.  unatt. 

MP. 
Coulson,  J.  B.  B.  Capt  Rifle  Brig. 

Court,  M.  H.  Major  (ret.)  Madras  Army  (12.) 
Cousins,  William  Quar.-Mar.  R.M.  Asylum 
Cowburn,  T.  B.  Lieut.  52d  Light  Inf.  (IL) 
CoweU,  Henry  Robert  Capt.  3rd  Buffs 

Coweil,  J.  C.  Major  R.E. 

Cowen,  Morrice  Commr.  R.N. 

Cowper,  H.  Paym.  h.p.  K.  Germ.  Ln. 

Cox,  Francis  Edward  Major  R.R. 

Cox,  James  late  Capt.  92nd  Regt 

Cox,  R.  Sneyd  Capt  Hereford  Mil. 

Craigie,  Peter  E.  CB.  Lt.  Gen.  Col.  31st  Regt. 
Cramer,  J.  H.  Lt.-Col.  (ret)  Madras  Army 
Craufurd,  F.  A.  B.  Capt.  R.N.  (1/.) 

Craufurd,  J.  R.  Major-General  Comg.  Troops, 

Shorndiffe  (1/.) 
Craven,  C.  C.    Major  late  W.  York  Mil.  (11.) 
Craven,  Chas.Dacre  Capt.6thW.YorkMiL(lL) 
Craven,  Wm.  George  late  Lieut.  1st  Life  Gds. 
Crawford,  Charles  Lieut.  Roy.  Eng. 

Crawford,  Francis  H.  Capt.  98th  Regt. 

Crawley,  H.  Owen  Col.  R.E. 

Creagh,  James  Col.  (ret.)  h.p.  86th  Regt.  (IL) 
Crease,  Hen.  Commr,  R.N. 

Creed,  Henry  Capt.  (ret)  Bombay  Army  (1/.) 
Creser,  Thomas  Commr.  R.N.  (If.) 

Creyke,  A.  S.  Capt  R.E. 

Croft,  C.  P.  Surg.  Victoria  Rifles 

Croft,  W.  Esq.  late  Assist- Acct-Gen. 

Crofton,  E.  Walter  Colonel  R.A. 

Crofton,  Stephen  S.  L.  Capt.  R.N. 

Croke,  L.  M.  Lieut  R.N. 

Crombie,  T.  Colonel  unatt. 

Crosse,  Joshua  G.  Major  88th  Regt. 

Crossman,  William  Capt  R.E.  (11.) 

Crowe,  Robert  Lieut  h.p.  unatt  (11.) 

Crowther,  R.  W.  B.  Lieut  63d  Regt. 

Crozier,  Rawson  John  Col.  Bomb.  Army  (1/.) 
Crozier,  Rich.  Rear-Adm.  (1/.; 

Culpepper,  J.  R.  Esq.  late  Capt  1 4th  Lt.  Dr. 
Cumberland,  C.  E.  Major  Roy.  Eng. 

Cumberlege,  N.  late  Capt.  R.  E.  Mid.  Mil. 
Conliffe,  Sir  Rob.  A.  Bart.  Lt.  Sco.  Fua. 

Gds.  (1/.) 
Cunningham,  Alex.  Surg.  h.p.  86th  Regt 

Cunningham,  H.  D.  Paymr.  R.N. 

Cunningham,  J.  W.  H.  Lieut  2nd  Life  Gds. 
Oanninghame,  J.  Capt.  12th  Light  Drs. 


Cuppage,  Burke 
Cure,  Alfred  C. 
Curling,  J.  B. 
Carrie,  M.  J. 
Currie,  Raikes,  MP. 
Curtis,  Reginald 
Curzon,  Edw.  CB. 
Curzon,  Hon.  E.  G. 
Curzon,  Hon,.  R.  W, 
Cust,  Hon.  C.  R. 
Cust,  Henry  Francis 
Cust,  John  Francis 
Cuyler,  Sir  C.  Bart, 


Col.  R^. 

Lt.-Col.  Gr.  Gds.  (IL) 

Capt.  R.  Lond.  Mil. 

Capt.  R.N.  (11.) 

Dep.-Lt.WarwickBhu 

Bt-Major  R.A.  (11.) 

Vioe-Admiral  (IL) 

Capt  52nd  L.  L 

P.  CB.        CoL  Gr.  Gds. 

lateR.H.Gda. 

CaptNorthSalop.Yeo.CaT. 

Lt-Col.  Gr.  Gds. 

late  Lt-Col.  69th  Regt 


Dacres,  Sir  R.  J.  Maj.-Gen.  R.A.  (IL) 

Dalbiac,  G.  C.  late  Lieut.  15th  Haas. 

Dalgety,  J.  W.  Lt-Col.  late  RJf .  CoH. 

Dalhousie,  Lord,  KT.  GCB.  Capt  late 

79th  Highlds. 
Dalrymple,  Sir  Adolphus  J.  Bart.     Gen.  (IL) 
Dalrymple,  Sir  H.  Bart,  late  Lt-CoL  71st  L.  I. 
Dalrymple.  J.  Viscount  late  Capt  Sea. 

Fus.  Gds.  Wigton  Art.  Vols.  (1/.) 
Dalrymple,  J.  H.  E.  CoL  Sco.  Fus.  Gds. 

Dalton,  Charles  Maj.-Gen.  RJL.  (1/.) 

Dalton,  C.  J.  Col.  R.A.  (IL) 

Dalton,  Francis  Surg.  R.  E.  Mid.  MR. 

Dal aell,  Hon.  A.  A.       Major-Gen.  Comg.  1st 

Div.  Dubjin  (1/.) 
Dalzell,  Hon.  H.  B.  CoL  Beng.  Art 

Dalzell,  R.  A.  Lieut  Sco.  Fus.  Gds  CLL) 

Darner,  S.  L.  Dawson  late  Capt  S.  F.  Gds.  (U) 
Dames,  T.  L.  Capt.  R*A.  Inst  of  Ait, 

Roy.  Mil.  Academy,  Woolwich 
Dames,  W.  L.  Major-Gen. 

Dangan,  Lord  Lt-Col.  Colds.  Gds. 

Daniell,  C.  F.  T.  Major  Brigade  Dublin  (IL) 
Daniell,  Henry  CoL  late  Colds.  Gds.  (IL) 

Daniell,  John  late  Major  66th  Regt 

Darling,  Sydney  Major  9th  Foot  (IL) 

Darling,  Wm.  Lindsay  Lt-Gen.  CoL  98th  Rt 
Dartmouth,  Earl  of      late  Capt  K.  O.  Staff. 

Mil.  Capt.  Staff.  Rifle  Vols. 
Daubeny..  A.  G.  Capt  7th  Fusiliers  (IL) 

Daubeney,  James  Lt-Col.  62nd  Foot 

Daubuz,  J.  T.  Capt  R.A.  (IL) 

Davenport,  A.  H.  Capt.  Cheshire  Yeomanry 
Davidson,  C.  R.  T.  Lieut  R.E.  Cltf 

Davidson,  D.  Major  late  Bomb.  Army  (1/.) 
Davidson,  Jno.  Surg,  (ret)  Beng.  Army  (IL) 
Davie,  Sir  H.  R.  Ferguson,  BarU  Lieut-Gen. 
Davies,  Francis  John  Lt-Gen.  CoL  67th  Regt 


Davies,  Henry  F.  Capt  Gren.  Gds.  (IL) 

Davies,  Henry  J.  Capt  h.p.  32nd  Regt 

Davies,  John  Capt  h.p.  R.A.  (It) 

Davies,  John  (Capt.  R.N.  (IL) 

Davies,  Rich.  Lieut  h.p.  74th  Regt  (IL) 
Davis,  Sir  J.  F.  Dep.-Lt  Gloucestersh.  (IL) 
Davison,  Sir  W.  KH.  Lt-Col.  h.p.  2d  Ft 
Dawes,  E.  A.  Capt.  Aberdeen  Highland 

Mil.  (IL) 
Dawkins,  W.  G.  Lt-Col.  Colds.  Gds. 

Deane,  Edw.  P.  Esq.  Hon.  Corps 

Gent-at-Arms  (1/.) 
Do  Bathe,  H.  Perceval       CoL  Sco.  Fus.  Gds. 
De  Bathe,  Sir  Will.  P.  BL  Lt-Col.  late  53d  Rt 
De  Butts,  J.  C.  B.  Capt  R.E. 

Decie,  Richard  Lieut  Roy.  Engrs.  (IL) 
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Deedes,  William         Capt.  30th  Regt.  Maj.  of 

Brigade,  Alderahot 
De  Grey  and  Ripon,  Earl  Under  Sec. 

of  State  for  War  (2/.) 
De  arnchy,  W.  L.  Lieat.  4th  Roya! 

Jersey  Mil.  (U.) 
De  Honey,  A.  P.  R.  Capt.  R.N. 

De  Horsey,  W.  H.  Beaumont  Lieut-Col. 

Gr.  Gds.  (1/.) 
De  la  Condamine,  T.  Capt.  h.p.  nnatt. 

De  Lacy,  John  Col.  (ret.)  39th  Regt. 

De  la  Motte,  Peter,  CB.  Gen.  Bomb.  Army  (If.) 
Deniaon,  8.  C.  Dep.  Judge  Adv.  General 

Penman,  Hon.  Joseph  Capt.  R.N. 

ADC.  to  the  Qneen 
Dennis,  James  B.         Lieut.-Colonel  Roy.  Art. 
Dent,  Edward  Commr.  R.N.  (1/.) 

Dering,  Cholmeley  E.  Lt-Col.  East  Kent  Mil. 
Derinzy,  B.  Vigors  Maj. -Gen. 

De  Ros,  Hon.  D.C.F.  Lt-Col.  1st  LifeGds.(U) 
De  Ros,  WilKam,  L.  L.  F.  Lord  Maj.-Gen. 
De  Sails,  Rodolph  Col.  8th  Huss.  (11.) 

Desborongh,  John  Major  R.A. 

De  Tessier,  J.  P.  H.        Lieut-Colonel  Invalid 

Depot,  Chatham  (If.) 
De  Thoren,  O.  W.  Ens.  45th  Regt.  (II.) 

De  Vere,  H.  P.  Major,  Roy.  Eng. 

Deverell,  T.  Josephus  Col.  77th  Regt. 

Devereux,  Hon.  W.  B.  Capt.  R.N.  (1/.) 

Dewar,  Albemarle  Capt.  late  87  R.I.Fus.(U) 
Dewell,  Charles  G.  Capt.  91st  Highlanders 
De  Winton,  P.  W.  Capt.  R.A.  (11.) 

De  Winton,  Walter  Capt.  latelst  Life  Gds.  (11.) 
De  Winton ,  Wm.  Lt.-Col.  (ret)  Bomb.  Army 
D*Eye,  W.  R.  Capt.  91st  Regt. 

Dick,  Francis  Col.  R.A.  (If.) 

Dickenson,  D.  J.  Lt. Col-Brecon.  Mil.  (11.) 
Dickenson,  W.  Lieut  R.E.I.  Vol.  (1/.) 

Dickenson,  Thos.  Maj.  Gen.  (ret)  Bom.  Army 

(11.) 
Dickins,  C.  S.  S.  Capt.  late  R.  Sussex  L.  I.  Mil. 
Dickson,  Chas.  Sheffield         Col.  British  Swiss 

Legion 
Dickson,  J.  B.  Capt.  R.N.  (11.) 

Dfgweed,  W.  H.  Major  Hants  Mil. 

Dinnen,  J.  Insp.  of  Machinery,  R.N.  (11.) 

Dixon,  George  Maj.-Gen. 

Dixon,  John  Lt.-Col.  late  Gren.  Gds.  (11.) 
Dixon,  John  Capt.  h.p.  nnatt. 

Dixon,  Manly  H.  Vice- Admiral  (1/.  Is.) 

Dixon,  W.  Capt  Q.  O.  Lt  Inf.  Mil.  (1/.) 

Dixon,  Wm.  Manly  Hall       Lt.-  Col.  R.A.  Sup. 

Small  Arms  Factory,  Enfleld 
Dobbin,  Thos.     Colonel  late  3d  Dr.  Gds.  (11.) 
Dobie,  John  Surg.  R.N.  (1 1.) 

Dobson,  G.  Capt  R.N. 

Docker,  E.  8.  Staff  Surgeon 

Doherty,  Sir  Richard        Lieut. -General  Col. 

11th  Regt.  (1/.) 
Dolby,  J.  E.  A.    late  Capt  N.  York.  Rif.  (V.) 
Domvile,  Sir  Charles  C.  W.    Major  late  Dublin 

Co.  L.  I.  Militia. 
Domvile,  W.  Capt.  Worcester  Militia 

Domville,  J.  W.  Col.  R.A. 

Don,  John,  MD.  (ret.)  Surg.  Gen.  Bomb.  Army 
Donnelly,  Thos.  Lt-Col.  (ret)  Bomb  N.I. 

Staff  Officer  Addiscombe  (11.) 
Doorly,  M.  Qua,  Mas.  3rd  W.  I.  Regt. 

Dormer,  Hon.  J.  B.  J.    Capt  74th  Regt  (1/.) 


DorTille,  John  W. 
Dougal,  George 
Douglas,  Hon.  A.  James 
Douglas,  Henry  J. 
Douglas,  Jas.  Stoddart 
Douglas,  Sir  John,  KCB. 
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Commr.  R.N. 

Capt.  R.N. 

Capt  R.N. 

Capt  R.N. 

Lieut  R.N.  (1/.) 

Col.  late  79th 

Highlanders,  Asst  Adj.-Gen.  Edinburgh 
Dougtas,  John,  CB.  Col.  h.p.  11th  Hussars 
Douglas,  Robert,  CB.  Gen.  R.A. 

Douglas,  Robert  Percy      Major-Gen,  Lt.-Gov. 

Jersey  (1/.) 
Douglas, T.  Monteath,  CB.  Lt.-Gen.  B.A.  (11.) 
Douglas,  William  Lieut-Gen.  R.E.  (2/.) 

Doul,  Alexander    Lieut.  R.A.,  Inst,  of  Forti- 
fications, Roy.  Mil.  Coll.  Sandhurst  (11.) 
Dowbiggin,  M.  H.  Major  99th  Regt.  (1/.) 

Dowdeswell,  W.  F.  Capt.  7th  Drag.  Gds. 

Downes,  H.  F.  Esq.  Army  Agent 

Downes,  M.  F.  Capt  R.A.  (If.) 

Downes,  Ulysses,  Lord,  GCB.  Gen.  Col. 

29th  Regt  (1/.) 
Doyle,  C.  Hastings  Maj.-Gen. 

Drake,  J.  Mervin  C.  Capt.  R.E. 

Drake,  Thomas  George  Commr.  R.N. 

Drayson,  Alfred  Wilkes        Capt  R.A.  Inst,  of 

Sur.  Roy.  Mil.  Acad.  Woolwich 
Drew,  Andrew  Capt.  R.N. 

Drummond,  Alfr.  M.  late  Capt.  Rifle  Brig. 
Drummond,  Edgar  A.  Lieut,  late  R.N. 

Drummond,  Hay  H.  M.      Lt-Col.  Commt.  R. 

Perth  Rifles  (late  Capt  42nd  Regt.) 
Drummond,  John  Lieut-General  (1/.) 

Drummond,  J.  (a)  Dep.  Insp.  Naval  Hospitals 
Drummond,  Wm.  Col.  late  Sco.  Fus.  Gds. 
Drury,  Byron  Capt  R.N. 

Ducane,  E.  F.  Captain  R.E.  (1/.) 

Ducane,  F.  Major  (ret)  R.E.  (11.) 

Dude,  Earl  of       Lord  Lieut.  Gloucestershire 

Capt  H.M.  Roy.  Body  Guard  (1/.) 
Duff,  James       Maj.  late  23rd  R.W.  Fus.  (11.) 
Dumaresque,  Henry  Capt.  R.N. 

Dumbreck,  David,  CB.  Inspector  General 

of  Army  Hospitals 
Dun,  C.  D.     M.-Gen.  Col.  41st  Madras  L.  Inf. 
Dunbar,  W.  M.  Lieut.  34th  Regt 

Duncombe,  Hon.  A.  Rear-Adm.  M.P. 

Duncombe,  Hon.  Cecil  Lieut  1st  Life  Gds. 
Duncombe,  C.  W.  Lieut  1st  Life  Gds. 

Duncombe,  George  T.  late  Capt.  1 6th  Foot 

Dundas,  P.  Colonel  (ret.  f.p.)  47th 

Regt.(U) 
Dundas,  Hon.  Sir  R.  S.  KCB.     Vice-  Admiral, 

Lord  of  the  Admiralty 
Dundas,  Thomas  Capt.  12th  Regt.  (11.) 

Dungan,  W.  late  Major  10th  Hussars  (11.) 

Dunkellin,  U.  C.  Lord  Lt-Col.  (ret) 

Cold.  Gds. 
Dunlevie,  W.  S.  H.        Lieut  12th  Regt  (11.) 
Dunlop,  Franklin,  CB.  Col.  R.A. 

Dunn,  William  Maj.-Gen(ret)  R.A.  (11.) 

Dunne,  F.  Plunkett,  Colonel  Queen's 

County  Mil.  (1/.) 
Dunsany,  Edw.  Rt.-Hon.  Lord         Capt  R.N. 
Dupuis,  J.  E.  CB.       Major-General  R.A.  (1/.) 
D'Urban,  Wm.  J.   Col.  Stan*  Cape  Good  Hope 
Durham,  P.  F.  late  Capt.  8 <  th  Regt.  Adj. 

Royal  Cardigan  Rifles 
Durle,  Charles  Major  nnatt. 

Dwyer,  T.  P.  Major-Gen.  (ret)  R.M, 
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Dyke,  Charles  Lieut.  R.N. 

Dynevor,  G.  R.  Lord,        Col.  R.  Carmar.  Mil. 

ADC.  to  the  Queen  (II.) 
DynOn,  J.  Capt.  late  R.I.  5th  Lt.  Drags. 

Dyson,  Edwards  Major,  late  3rd  Dr.  Gds.  (II.) 
Dyson,  J.  D.  Col.  late  8d  Dr.  Gds. 

Dyson ,  J .  P.  Gon .  Bomb.  Army 

Earbfort,  J.  H.  R.  Lord  Lieut.  1st  Life  Gds. 
East,  Cecil  J.  Lieut.  82nd  Regt  (U) 

Eastwick,  W.  J.  Capt.  (ret)  Bomb.  Army  (1/.) 
Eaton,  Rieh.  Esq.  Ord.  Storekeeper 

Eden,  Charles,  CB.        Capt  R.N.  Lord  of  the 

Admiralty 
Eden,  John,  CB.      Maj.-Gen.  .Col.  34th  Regt 
Eden,  J.  late  Capt.  14th  Lt.  Dr. 

Eden,  G.  Morton  Maj.-Gen. 

Eden,  Walter  D.  Esq.  Admiralty 

Eden,  Wm.  Hatsall  Maj.-Gen.  (1/.) 

Edenborough,  Horatio  Capt.  W.  Essex  Mil. 
Edgar,  Joseph  Haythorne  Lieut,  late  RJk.(l/.) 
Edgeoumbe,  Hon.  C.  E.  Capt.  Gren.  Gds. 
Edgell,  Harry  E.  Capt  R.N. 

Edwards,  C.  A.  CB.  Col.  49th  Regt. 

Edwards,  C.  Capt  Invalids  R.  H.  Chelsea 

Edwards,  J.  B.  Major  R.E. 

Edwards,  Nathaniel  F.  Capt.  R.N. 

Edwards,  Peter  Maj.-Gen.  (1/.) 

Edwards,  Hon.  W.  Capt  Colds.  Gds. 

Egerton,  Caledon  Rich.     Col.  Com.  18th  Dep. 

BattFermoy(lL) 
Egerton,  C.  R.  Commander  R.N.  (11.) 

Egerton,  E.  C.  Esq.  Deputy  Lieutenant 

Egerton,  Hon.  Prancis  Capt.  R.N.  (11.) 

Egerton,  F.  P.  Commander  R.N. 

Egerton,  Sir  P.  do  Malpas  Grey,  Bart.  FR8. 

Lieut-Colonel  Cheshire  Yeomanry  (1  J.) 
Egerton,  Hon.  S.  J.  G.        Lieut  1st  Life  Gds. 
Elderton.  E.  H.  P.        Capt.  (ret)  26th  Regt. 
Etderton,  Edw.  M.  Esq.  late  H.  A.  Co.  (11.  li.) 
Elgee,  C.  W.  Cant.  R.A.  (11.) 

Eliot,  Hon.  C.  G.  C.  Lieut.  Gr.  Gds. 

Eliot,  E.  J.  C.  Lord  late  Oapt  1st  L.  Gds. 
Elkington,  A.  G.  Asst  Surg.  9.  F.  Gds. 

Bllesmere,  Earl  of  Lt.-Ool.  Lan.  Yeo. 

Ou.(2f.) 
Ellicombe,  Chas.  Greene,  CB.    Lt-Gen.  Col^ 

Commt.  R.R. 
Elliot,  A.  C.  Capt  94th  Regt. 

Elliot,  Hon.  Charles  G.  J.  B.  CB.  Capt 

R.N.  ADC.  to  the  Queen. 
EUiot,  F.  H.  Capt  94th  Regt 

Elliot,  Geo.  R.»A4m.  (1/.) 

Elliot,  Hon.  George  CB.  Admiral 

Elliot,  Hon.  Gilbert  Major  Rifle  Brig. 

EUiot,  Henry,  Esq.        late  See.  to  Bd.  of  Gen. 

Offics.  (11.) 
Elliott,  W.  H.  KH.  Major-General 

Ellis,  0.  H.  Fairfax  Lieut  R.A. 

Ellis,  Edward  Capt  late  H.A.O. 

Ellis,  William  Captain  R.N. 

Ellis,  W.  B.  E.  Lieut  Roy.  Artillery 

Ellison,  C.  G.  Lieut-Co).  Gr.  Gds. 

Elphinstone,  J.  F.  B.  Capt.  Sco.  Pus.  Gds. 
Elrington,  F.  R.  Lieut- Col.  Rifle  Brig. 

Elrington,  W.  F.  late  Lt-CoL  Sco.  Fas.  Gds. 
Elwes,  W.  C.  C.  Capt  See.  Fas.  Gds. 

**hryn,  Thomas      Col.  R.A.  Mem  of  Conn,  of 

Education  (1/.) 


Emmett,  Anthony  Major-Gem  RJL 

England,  Sir  Rich.  GCB.  KH.       Lieut-Gen. 

Col.  60th  Regiment 
Enniskillen,  W.  W.  EaRL  of,  FR8.    Gel.  For- 

managh  Militia  (1/.) 
Errington,  A.  C.  Col.  61st  Lt  Int 

Erskine,  H.  D.  Capt  Son.  Fus.  Gds. 

Erskine,  J.  Elphinstone  Rear-Adm.  (It) 

Erskine,  W.  H.  K.  late  Oapt  17th  Laaeen 
Espie,  Robert,  Esq.  Surgeon  &N. 

EsfOnasse,  James  W.  Capt  12tk  Rest  QL) 
Este,  M.  Lambton  Surg.  h.p.  let  Lf.  Gds.  (It) 
Estridge,  Geo.  Lt-Ool.  St  Kits  Mil.  (U.) 

Eustace,  Sir  John  R.  KH.  Lleut-Geo. 

Eustace,  T.  F.  Lieut  49th  Ragt  QL) 

Evans,  D*  T.  late  Lieut  Hereford  Mil. 

Evans,  Sir  De  Lacy,  GCB.      Lieut-Gen.  Col 

21st  R.N.B.  Fus. 
Evans,  George  Rear-Adm.  (H) 

Evans,  Oliver,  MD.  Dep.  Insp.  of  N*  Horn. 
Evans,  Thos.  CB.  Gen.  CoL  81st  Regt 

Evelegh,  G.  C.  Capt.  h,p.  RJk* 

Everard,  Walling  late  Capt  60th  Rifle* 

Ewart,  Henry  P.  Lieut  2nd  Life  Gds. 

Ewart,  W.  S.  Capt  Gren.  Gds.  (U.) 

Eyre,  Vincent  Lt.-Col.  Bengal  Art 

Faber,  W.  ftaikes  late  Col.  68rd  Regt 

Faddy,  Peter  Major.General  R.A. 

Fair,  Alex.  KCB.  Gen.  Madras  hi. 

Fair,  Alex.  Oapt  Paym.  17  Depot  Belt  (1L) 
Fairfax,  T.  E.  Lieut  Gr.  Gda 

Fairholme,  Charles  Lieut  R»N.  (1/.) 

Fairtlough,  J.  W.  Col.  (ret)  63r4  Regt 

Faloonar,  Hugh,  MD.  Surg,  (ret)  Ben.  Anay 
Fane,  Mildmay  Lt.-Gen.  CoL  Wtb 

Regt  (It) 
Kanshawe,  Arthur,  CB. 
Fanshawe,  Charles 
Fanshawe,  Hew  D. 
Farquhar,  Arthur 

Farquhar,  A.  Capt.  Aberdeenshire  Highs.  ( 
Farquharson,  R.  A.  Lieut  late  24th  Regt  ( 
Farquharson,  J.  R.  Lt-OoL  8.F.  Odfc 

Farrell,  J.  Sidney  Major  (ret)  IU- 

Farrell,  Sydney  B.       Capt  Roy.  Eng.  Prot  of 

Mil.  Topogy.  Staff  CoU.  Sandhurst  QL) 
Farrier,  Jas.        Qna..Masr.  R.  Hosp.  CbeUm 
Fawkener,  Lyon,  Esq.  Ordo.  Dep* 

Feilden,  H.  M.  Capt.  1st  Roy.  Laac  MIL 

FeUden,  O.  B.  Capt  h.p.  72nd  High. 

Feilden,  Handle  J.         Major  60th  Rifles  (11.) 
CoL  (ret.)  Bong.  Army 
Major  late  11th  Hue** 
;.  Adj.»Gen.  Cape  of  Good  Hope 
Fellowes,  H.  P.  Capt  &Mm. 

Ferguson,  G.  A.  Capt  Gran.  CWs» 

Fergusson,  Sir  Jas.  GCB.  Gen.  CoL  43rd 

Regt  (11.) 
Fergusson,  Sir  Jas.  Bart,      late  Capt  G.  Gd* 

Col.  Ayrshire  Rifles 
Fergusson,William,KC.  Lieut-Gen.  R.M.0/.) 
Field,  vEscuUpius,  Esq.  late  H.C.G.A. 

Field,  C.  F.  Esq.  late  Admiralty  (IL) 

Field,  Edw.  Esq.  late  Phys.  Ordn.  Med.  Dep. 
Field,  Rev.  E.  B.  BCL.        late  Act  Chaplain 

to  tho  Forces 
Field,  E.  Comr,  1UL 

Field,  J.  W.  P.        Capt  Hon.  Art  Coy.  (1/.) 
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FBgate,  T.  P.  M.  Lieut,  18th  Hubs, 

FOkin,  ft.  MD.  lata  Surgeon  N.  Giotto.  MiL 
Fttmer,  Sir  Edm.  Bart.  late  Lieut  Gren.  Gds. 

Comet  Roy.  But  Kent  Yeo.  Car. 
Finch,  2fo».  John  CB.  Lt-Gen. 

CoL  24th  Rogt  (If.  lOi.) 
Fins*,  J.  W.  Capt  R.N.  (II.) 

Fmuoaae,  George  Col.  (ret  tp.) 

Fbher,R.R.  Lt-Col.DonegalMiLArtlateR.A. 
Fisher,  Seth.  N.  Lt-CoL  (ret.)  80th  Regt 
Fitzgerald,  E.  late  Lt-Col.  98th  Regt 

FitsGerald,  F.A.  Capt.  11th  Regt. 

Fitzgerald,  M.  G.  B.  Lieut  97th  Regt  (1/.) 
Fitzgerald,  P.  S.  Capt  2d  Roy.  Lane.  Rifles 
Fitzgerald,  Richard  Henry  late  Capt  Rifle  Br. 
FHsgerald,  R.  P.  Lieut  R.N.  (1/.) 

Fitzgerald,  T.  K.  Capt  (ret.)  lit  R.  Dm. 

Fitzgerald,  W.  H.  Lieut  and  Payra. 

R*c«  District,  Cork 
FHzhugh,  H.  T.    Major  R.A.  Mil.  Branch  Roy. 

MIL  Academy,  Woolwich  (1/.) 
FHijaflMt,  Arthur  Chas.  late  Capt  98rd  Htehs. 
PKzroy,Z<m*  A,  0.  Lennox  Lt-CoL  unatt(U) 
Fitzroy,  C.  G.  Capt.  68th  Light  Infantry 

FRzroy,  Lord  F.  J.  Lt-Col.  Or.  Gds.  (II.) 
Flssroy,  Robert,  FR8.  Rear-Adm. 

Fleming,  James  Col.  late  of  56th  Regt 

Fletcher,  Sir  Henry,  Bart.  Lieut  late  Gr.  Gds. 

Capt.  Surrey  Rifle  Volt. 
Fletcher,  Henry  C.      Lt-Col.  Oapt  Soo.  Fus. 

Gda,  (II.) 
Fletcher,  T.  H.      Captain  Military  Train  (1/.) 
Flower,  Lamorock  Capt  3d  Roy.Sur.  Hit  (1/.) 
Fludyer,  W.  Major-Genetal 

Fludyer,  C.  Lieut  Gren.  Gda. 

Fogo,  Jamea  Maj.-Gen.  (ret)  R.A. 

Foley,  /Ton.  A.  F.  Col.  late  Gr.  Gda. 

Fonblanque,  E.  B.  de  Aast  Com. -Gen.  (II.) 
Fonblanque,  J.  8.    M.  de  Grenier,     Lt.  h.p. 

21st  R.N.B.  Fus.  (II.  1*.) 
Forbes,  Fras.     Lt.-Col.  (ret.)  Mad.  Oav.  (II.) 
Forbes,  G.  H.  A.  Capt  R.A. 

Forbes,  J.  late  Lieut-Col.  Colds.  Gda. 

Forbes,  Jonathan  late  Lieut-Col.  78th  Higbe. 
Forbes,  Stewart  Capt.  1st  Roy.  Surrey  Mil. 
Forbes,  Thos.  Jn.  Gen.  Col.-Com.  R.A.  (II.) 
Forbes,  Sir  William,  Bt.  late  Lieut  Colds.  Gds. 

Capt  Aberdeen  Rifle  Vole. 
Forbes,  Hon.  W.  F.  Maj.  Leitrlm  Rifles 

Ford,  Chas.  Erskinc  Col.  R.E. 

Ford,  Edmund  Twws  Col.  R.E. 

Ford,  James  E.  Capt.  Sco.  Fus.  Gds. 

Forde,  Matthew  Capt.  2nd  Roy.  Lan.  MIL  (II.) 
Forester,  Hon.  H.  T.  late  Lt.-Col.  Gr.  Gda. 
Forster,  B.  L.  Lieut  Roy.  Art. 

FVwrter,  F.  R.  Major  4th  R.  I.  Dr.  Gds. 

Fortescue,  Francis  late  Capt.  Soo.  Fus.  Gds. 
Fortescue,  H.  G.  Lieut  Colds.  Gds. 

Fortescue,  Hugh,  Earl  of,  K.G.         Col.  late 

E.  Der.  Mil. 
Fothergill,  T.       late  Lt-Col.  10th  Regt.  (II.) 
Fothringhame,  T.F.S.  late  Capt  Sco.  Fua.Gds. 
Fowler,  G.  C.  Com.  R.N. 

Fowler,  Robert  Dashwood  Commr.  R.N. 

Fox,  Augustus  H.  Lane 

Lieut-Col.  Gren.  Gds.  (II.) 
Fox,  Edwin  Lieut  H.  A.  Comp. 

Frampton,  W.  J.      Lieut  7th  Roy.  Fu».  (II.) 


Francis,  T.  J.  Capt  3rd  Drag.  Gds. 

Franklan,  C.  R.  Lieut.  Roy.  Art* 

Franklyn,  Charles  Major-Gen. 

Fraser,  2To».  Alex.  E.  Lt-Col.lateS.F.Gde.(ll.) 
Fraser,  Daniel  Col.  (ret  tp.)  42nd  Roys* 

Highlanders  (II.) 
Fraser,  J.  Keith         Capt.  1st  Life  Gds.  (II.) 
Fraser,  J.  Major-General  Col.  87th  Regt 

Fraser,  Lionel  M.  late  Lieut.  41st  Regt. 

Fraser,  Thomas  Capt  R.N.  (II.) 

Fraser,  W.  Col.  unatt  (II.) 

Frederick,  Charles        Capt  R.N.  Lord  of  the 

Admiralty. 
Frederick,  8tr  R.  Bt.        late  Lt-CoL  2d.  Sur. 

Mil.  (II.) 
Freer,  C.  T.  late  Lieut  7th  Fus. 

Freese,  J.  N.  A.  CB.  Col.  RJL 

Freeth,  Jaa.  KH.  Lieut.-Gen.  Col.  64  Bt.  (II.) 
Fremantle,  A.  J.        Lt.-Col.  Colds.  Gds.  Ass. 

Mil.  Bee.  Gibraltar 
Fremantleygir  Charles  Howe,KCB.Rear.-Adm. 
Fremantle,  Fittroy  W.         Capt  Colds.  Gds. 
French,  H.  J.  Col.  unatt 

French,  Jas.  MD.  late  Ins.-Gen.  of  Amy  Hoa. 
French,  P.  T.  Lt-Col.  (ret)  Bomb,  Army 
Frith,  John  Wharton         Major-General  Cot 

2nd  W.  I.  Regt.  (II.) 
Frome,  Edw.  Col.  R.R.  (II.) 

Kugiou,  Edw.  Major  unatt  (II.) 

Fulfbrd,  Wm.  Major  (ret.)  R.A. 

Fullerton,  A.  G.  late  Major  2nd  Life  Gds. 
Fnrneaux,  William  Major.General  R.A. 

Fyers,  Henry  Thomas      Major  late  Roy.  Lan. 

Art.h.p.R.A.(ll.) 
Fyler,  John  W.  T.    Oapt.  (ret)  81st  Regt(H) 

Gage,  E.  Major  late  Soo.  Fua.  Gds. 

Gago,  Hon.  H.  E.  Hall  Maj.  R.  Sussex 

L.  I.  MU.  (1/.) 
Gage,  Visoouirr         late  Major  Sua.  Mil.  (II.) 
Gale,  H.  R.  H.  Capt.  90th  L.  I.  (U) 

Galloway,  T.  J.  Col.  70th  Regt 

Galton,  Douglas  Capt.  R.E.  Aast.  Iosp. 

Gen.  of  Fortifications 
Gambler,  Gloucester,  CB.  CoL  R.H.A. 

Gammdl,  A.  late  Major  43rd  Regt 

Gammell,  J.  H.  H.  Capt  9th  Rest  (II.) 

Gardiner,  Sir  R.  W.  GCB.  KCH.  Gen. 

Col.  Commt.  R.A.  (II.) 
Gardiner,  R.  CoL  I.  F.  O.  Cork  (II.) 

Gardiner,  T.  Esq,         late  Purser  H.B.LC. 

Service  (II.) 
Gardiner,  Thomas  Lieut.  98th  Regt  (11.) 

Gardiner,  W.  Commr.  R.N. 

Gardner,  W.  B.  Cot  Roy.  Art  (U) 

Garfortb,  Wm.  Commr.  RJf.  (II.) 

Garlies,  Adam  P.  Loan  Lieut.  R.  H.  Gds. 
Garnett,  A.  P.  Capt  11th  Hassan 

Garstin,  R.  L.  CoL  (ret)  R.A. 

Garvock,  John         CoL  h.p.  81st  Regt.  Brig<- 

Gen.  Shomcliffe 
Gasooigne,  Chas.  Maj.-Gen.  (II.) 

Gasooigne,  Clifton  Capt.  Gr.  Gds.  (II.) 

Gasooigne,  Ernest  F.       Lieut.-Gen,  Col.  69th 

Regt  (II.  It.) 
Gasooyna,T.B.    Capt  Itp.  Ceylon  Regt  (II.) 
Gawler,  Geo.  KH.  CoL  late  of  52nd  L.  L  (II.) 
Geddes,  John,  KH.  Maj.-Gen.  Col.  27th  Regt 
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George,  P.  D.  CB.  Col.  unatt 

George,  G.  T.    Major.  Paym.  4th  Light  Drag. 
German,  James  Capt.  3rd  Roy.  Lan.  Mil. 

(1/.) 
Gibb,  Charles  John  Bt.-Maj.  R.E.  Ant 

Insp.  Roy.  MU.  Academy  Woolwich 
Gibb,  William  Edward  Lt-CoL  late  14th 

Madraa  N.I.  (II.) 
Gibbings,  Thos.  Lt.-Col.  (ret)  2nd  W.  I. 

Regt(U) 
Gibbon,  Arthur,  Esq.  Clerk  Acot-Gen. 

Branch  War  Office  (1/.) 
Gibbons,  John  Snrgeon  95th  Regt. 

Gibbs,  Charles  Capt  2nd  Queens  (11.) 

Gibson,  Charles  E.  Capt.  49th  Regt 

Gibson,  Edgar  Lient.-Col.  unatt 

Giflard,  Edw.  Esq.  Admiralty 

Gilbard,  Geo.  J.       Cornet  16th  Lancers  (11.) 
Giles,  John  C.  Master  R.N. 

Gilford,  Viscount  Capt  R.N.  (1/.) 

Gillum,  W.  Jas.  Major  nnatt  (1/.) 

Gilmonr,  C.  D.  Lieut.  R.A.  Mil.  Branch 

Roy.  Mil.  Academy  Woolwich 
Gilpin,  Rich.  T.  Col.  Bedfords.  Mil.  MP. 

Gipps,  Reginald  Lt-Col.  Soo.  Pus.  Gds. 

Gladstone,  J.  N.  Capt.  R.N.  (1/.) 

Glanrille,  B.         Major  23rd  R.  W.  Fus.  (1/.) 
Glanville,  W.  P.  Capt.  R.N. 

Gleig,  A.  C.   Capt.  R.A.  Asst.  Insp.  of  Schools 
Gleig,  C.  E.  8.  Bt-Major  14th  Regt 

Gleig,  Rev.  G.  R.  MA.  Chaplain. General 

to  the  Forces  (1/.) 
GloTer,  F.  G.  E.  Lieut.  43rd  Light  Inf. 

Glover,  Robert  C.  Capt  43rd  Lt  Inf. 

Glorer,  Stirling  F.        Lt.-Col.  late  12th  Regt 
Gryn,  Rich.  G.  Capt  late  1st  R.  Drags. 

Godbold,  A.  B.  Lieut.  1st.  Roy.  Sur.  Mil.  (1/.) 
Godbold,  G.  B.         Capt  Adj.  1st  Batt.  Ren- 

frewshire  Rifle  Volrs. 
Godson,  Chas.  Asst.  Surg.  Edmonton  R.  Rifles 
Godwin-Austen,  II.  H.    Capt.  24th  Regt  (It) 
Goepel,  P.  D.  Lieut.  H.  A.  Comp.  (1/.) 

Goff,  Rob.  Charles         Lieut.  50th  Regt.  (11.) 
Goff,  Thos,  Wm.       late  Capt.  7th  Drag.  Gds. 

M.P.  (If.) 
Gold,  W.  Geo.  Major-Gen.  unatt.  (1/.) 

Goldney,  Rev.  J.  K.  Chaplain  RN.  (If.) 

Goldsmid,  Albert  Maj.-Gen. 

Goldsmith,  George,  CB.        Capt.  R.N.  (1/.) 
Gomm,  Sir  Wm.  M.  GCB.  Gen.  Col. 

13th  Light  Infantry  (11.) 
Gooch,  H.  late  Lieut-Col.  Cold.  Gds. 

Goode,  W.  H.  late  Major  62nd  Regt. 

Goodlake,  G.  L.  Lt.-Col.  Cold.  Gds. 

Goodsman,  Darid  Maj.-Gen.  (1/.) 

Goodwin,  E.  Capt.  Cambridge  Militia, 

Hon.  Corps  Gent-at-Arms  (1/.) 
Goolden,  G.  B.  Lieut  R.N. 

Goose,  William  Comr.  R.N.  (11.) 

Gordon,  Hon.  Alex.  CB.       Col.  Commanding 

Troops  Colchester  (1/.) 
Gordon,  G.  Grant  Capt  Seo.  Fus.  Gds. 

Gordon,  George  Hamilton        Capt  R.E.  (1/.) 
Gordon,  H.  W.  Major-Gen.  R.A. 

Gordon,  Henry  W.  Capt  late  unatt 

Gordon,  Sir  Jas.  A.  GCB.  Admiral  (1/.) 

Gordon,  John        Major-Gen.  (ret.)  R.A.  (1/.) 
Gordon,  /Ton.  John  Vice-Admiral 


Gordon,  John  Lieut- Col.  late  47th  Regt  (1/.) 
Gordon,  Root  Rear-Adm.  (11.) 

Gordon,  William  Capt  RJf . 

Gore,  Hon.  Charles,  KCB.  KH.  Lt-Gen. 

Col.  91st  Regt 
Gore,  Montagu,  Maj.  late  North  Som.Yeo,  (If.) 
Gore,  W.  R.  O.    Major  late  13th  Light  Drag. 
Gosset,  Charles  Lieut  R.N. 

Gossett,  W.  D.  Capt.  RJB. 

Gough,  Hugh,  Viscount,  GCB.  Gen. 

CoL  Royal  Horse  Guards 
Gough,  Hugh         late  Capt  1st  Royal  Drags. 
Goulburn,  Edward  Col.  late  Gren.  Gds. 

Gould,  A.  late  Capt  2nd  Drags.  (1/.) 

Gould,  Henry  O.  Capt  Gren.  Gds.  (1/.) 

Gould,  T.  T.  Lieut  13th  Light  Infantry 

Goorlay  de  la  Chernon,  Daniel,  MD         Surg. 

late  Hon.  E.  I.  Coy.  (1/.) 
Gneme,  Rev.  G.  MU.  Chap.  H.E.LC.  Ser.  (If.) 
Graeme,  C.  H.  Col.  5th  Mad.  Lt  Oar. 

Graham,  Allan  Ham.  Lt-Col.  ItA. 

Graham,  H.  A.  Lieut,  late  7th  Fus.  (1/.) 

Graham,  Jas.  John  Col.  Staff  Officer  of 

Pensioners 
Graham,  Lumly  Lt-Col.  19th  Regt.  (If.) 

Grahame,  Francis  Barclay   Lieut  late  Forfar 

and  Kincardine  Mil. 
Grahame,  Geo.  Quar.  Masr.  21st  R.  N.B.  Fus. 
Grange,  Chas.  Walter        Major  R.  Can. Rifles 
Grant,  Edward  Fitzherbert       Col.  (ret)  ItA. 
Grant,  Geo.  Fox  Lieut.  62d  Regt  (If.) 

Grant,  John  Capt  (ret)  RA.  (LlS 

Grant,  John  M.  Capt  R  j£ 

Grant,  J.  Thornton,  CB.  Col  18th  Regt 


Surg,  (ret)  Beng.  Army  (1/.) 

Col.  Beng.  Army  (If.) 

Lt-Col.  K.  O.  Lt.  Int  MilHia 

Capt.  unatt  (If.) 

Lt-Col.  Roy.  Art.  (If.) 

Col.  CB.  unatt  Member 

Committee  (1/.) 

Major-Gen. 

Lieut.  Rifle  Brig. 

CaptRJ*. 

Surg,  late  Saint  Helena 


Grant,  J.  W, 
Grant,  W.  F. 
Grant,  W.  L. 
Gray,  Basil 
Gray  don,  Geo. 
Greathed,  E.  H. 
of  Ord.  Sel. 
Greaves,  R. 
Green,  Andrew 
Greene,  Chas. 
Greene,  F.  N.  Esq. 

Art  (If.) 

Green,  Godf.  T.  Col.  (ret)  Beng.  Eng.  (If.) 
Greenhill,  Charles  Capt.  Colds.  Gds.  (If.) 
Greenwood,  Wm.  late  Lieut.-Col.  Or.  Gfds. 
Greenwood,  J.  Major  5th  Roy  Lan.  Mil.  (If.) 
Greer,  H.  Harpur  Lt-Col.  68th  Lt.  Inf. 

Greer,  John  M.  Commr.  R.N.  (If.) 

Gregory,  John,  Esq.  late  H.C.  of  Gent-at-Arms 
GreriUe,  H.  F.,  CB.  Rear  Admiral 

Grey  de  Wilton,  A.  E.  H.  G.  Viscount      late 
Lieut  1st  Life  Guards,  Lieut.-Col.  Comt. 
Rifle  Vols.  Manchester 
Grey,  Francis  D.  Major  63rd  Regt. 

Grey,  Hon.  Sir  Fred.  W.  KCB.  Rear-Adm. 
Grey,  Hon.  George  Rear- Admiral 

Grierson,  Crighton  Major-Gen  (ret)  R.E. 
Griffin,  J.  H.  Major-Gen.  RA.  (If.) 

Griffith,  Julius  G.  Lt-Gen.  Bomb.  Art.  (If.) 
Griffiths,  Fred.  Aug.  Major  (ret)  R. A.  (If.) 
Griffiths,  James  Paym.  R.N. 

Griffiths,  Leonard       Capt.  R.A.  Prof,  of  For- 
tification Roy.  Mil  Col.  Sandhurst  (If.) 
Griffiths,  Wm.  T.  Commr.  R.N. 
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Grimston,  M.  J.      Capt,  East  York  Mil.  (1/.) 
Grimston,  Walter  J.  Capt  B.A.  (11.) 

Grogan,  C.  E.  Capt.  14th  Rest.  (II.) 

Grosvenor,  Hon.  R.  W.        Capt.  lit  Life  Gds. 
Grover,  G.  E.  Lieut.  R.E.  (1/.) 

Gnbbins,  Jas.      Major  23rd  R.  W.  Fus.  (U.) 
Guest,  Montagu  J.  Cor.  Dor.  Yeo.  Cav. 

(U.  10*.) 
Guise,  Sir  J.  W.  Bt.  KCB.      Gen.  Col.  85th 

Regt 
Gunning,  W.  late  Capt.  52nd  Regt. 

Guthrie,  C.  S.         Colonel  Beng.  Engra.  (1/.) 
Guj,  Philip  M.  Nelson,  CB.        Col.  5th  Fus. 


Major  44th  Regt. 

Capt.  East  Norfolk  Mil. 

Lieut.  82nd  Regt.  (11.) 

Commr.  R.N. 

CoL  8th  Regt. 

late  Lieut.  Lane.  Yeo. 


Haekett,  John 
Haggard,  W.  M.  R. 
Haig,  John  F. 
Haines,  Berry 
Haines,  F.  P, 
Haliburton,  Alex.  F. 

(1/.) 

Halkett,  J.  Lt.-Col.  (ret.)  Colds.  Gds. 

Halkett,  Peter  A.  Lieut.  R.N. 

Hall,  A.  W.  Capt.  58th  Regt. 

Hall,  George  Lt-Col.  late  54th  Regt.  (1/.) 
Hall,  George  Lt.-Col.  Durham  Mil.  Art.  (1/.) 
Hall,  Jasper  T.  Lt-CoL  late  53rd  Regt.  (1/.) 
Hall,  John  Major-Gen. 

Hall,  John  P.  Capt  Paym.  22d  Dep.  Batt  (1/.) 
Hall,  Julian  H.  Capt.  Colds.  Gds. 

Hall,  Lewis  Alex.  Major-Gen.  R.E. 

Hall,  William  H.  CB.  Capt.  R.N. 

Halktt,  J.  A.  Esq.  Navy  Agent  (1/.) 

Hallewell,  E.  G.    Dep.  Quar-Mas.  Gen.  Malta, 

CoL  unatt 
Hallowes,  John  Capt.  R.N. 

Halpin,  W.  Capt.  h.p.  1st  Lt.  Drags. 

Halsted,  E.  P.  Capt.  R.N.  (1/.) 

Halton,  Lancelot  Capt.  16th  Lancers 

Haly,  W.  0.  Grady,  CB.  Col.  38th  Regt. 

Hamerton,  W.  M.  late  Lt-Col.  97th  Regt 
Hamilton,  A.  Terrick  lato  Capt  71st  Lt  Inf. 
Hamilton,  A.  C.  Lieut.  Roy.  Engrs. 

Hamilton,  Chas.  CB.      Maj.-Gen.  Col.  Beng. 

N.  I.  (1L) 
Hamilton,  Lord  Claud      Lieut-Col.  Donegal 

MIL  (1/.) 
Hamilton,  Sir  Edw.  A.        Lt.  Cold.  Gds.  (1/.) 
Hamilton,  Fred.  Wm.  CB.     Major-Gen.  (II.) 
Hamilton,  J.  Glencairn  C.  MP.        Capt.  late 

2nd  Life  Guards  (1/.) 
Hamilton,  L.  H.     Major  87th  R.  I.  Fus.  (1/.) 
Hamilton,  Peter  W.  Capt.  R.N.  (U) 

Hamilton,  Robert  Gorges  Col.  R.E. 

Hamilton,  R.  W.  Capt.  Gren.  Gds.  (1/.) 

Hamilton,  Terrick,  Esq. 
Hamilton,  W.  Paym.  R.N. 

Hamilton,  W.  D.  Maj .  late  1 3th  Lt.  Drs.  (1 1.) 
Hamley,  E.  B.        Lt.-Col.   RA.   Prof.  Mil. 

His.  Staff  Coll.  Sandhurst  (1/.) 
Hammersley,  Chas.  Esq.       Army  Agent  (U.\ 
Hammersley,  Chas.  Esq.    Jun.  Army  Agt.  (1  /.) 
Hammersley,  Fred.    Bt  Maj.  14th  Regt.  (1/.) 
Hammond,  Fred.  Col.  (ret.)  66th  Regt. 

Hammond,  W.  O.  Capt  late  East  Kent  Yeo. 
Hamond,  Andrew  S.  Capt.  R.N. 

Hamond,  Hor.  E.  late  Lieut.  1st  Life  Gds. 
Hanby,  Jos,  Esq  late  War  Office  (1/.) 


Hancock,  Geo.  Capt.  R.N. 

Hancock,  H.  J.  B.  Ens.  45th  Regt.  (1/.) 

Hanmer,  Wyndham  E.  late  Major  6th  Drags. 
Han  well,  Joseph  Maj.  Gen.  (ret.)  R.A. 

Hareourt,  F.  Venabies  Col.  late  of  Colds.  Gds. 
Harding, Francis  Pym,  CB.  Col.22d  Rgt.  (1/.) 
Hardinge,  C.  S.  Viscount      Lieut.*Col.  Kent 

Rifle  Vols.  (II.) 
Hardinge,  Hon.  A.  E.  CB.      Col.  Colds.  Gds. 
Hardwioke,  C.  Philip,  Rt.-Hon.  Earl  of 

Vice- Admiral  (1/.) 
Hare,  E.  H.  Lieut  11th  Regt.  (1/.) 

Hare,  Hon.  Richard  Lt.-Col.  late  90th  Regt. 
Hare,  Sir  T.  Bart.  late  Capt.  2nd  Life  Gds. 
Harkan,  Henry  Asst-Surgeon,  R.N. 

Harmar,  D.  J.  Standard  Bearer  H.C.G.  Arms 
Harness,  Henry  Drury,  CB.  Col.  RE. 

Harnett,  Edward  Capt.  11th  Huss.  (1/.) 

Harrington,  J.        Dep.  Purv.  late  Army  Med. 

Dep.  (1/.) 
Harrington,  R.  E.  S.  Capt  Rifle 

Brigade  (1/.) 
Harrington,  Sydney  C.     Purv.  Med.  Dep.  (1/.) 
Harris,  Hon.  Edward  A.  J.  Capt.  R.N. 

Harris,  J.  C.  late  Capt.  1st  Devon  Mil. 

Harrison,  Geo.  Alex.  Capt  79th  Highrs. 

Harrison,  I.  M.  Lieut  late  Hon.  Art.  Coy. 
Harrison,  W.  A.  Ass.  Sur.  Hants  Mil.  Art  (1/.) 
Hart,  Hen.  Geo.  Lt-Col.  unatt  (H) 

Hartley,  R.  W.  Capt.  late  94th  Regt. 

Hartopp,  W.  W.  Capt  R.  Horse  Guards 

Harty,  Jos.  Mark  Col.  (ret.)  83rd  Regt  (1/.) 
Harvey,  Chas.  El  win  Capt  R.E. 

Harvey,  C.  L.  Lieut.  91st.  Regt. 

Harvey,  Bid  ward  Maj.-Gen. 

Harvey,  H.  B.  Lt.-Col.  late  22d  Regt. 

Harwood,  Ed.  Capt.  2nd  Som.  Mil. 

Haskoil,  William  Capt  R.N.  (1/.) 

Hastings,  Hon.  G.  F.  CB.  Capt  R.N. 

Hastings,  Sir  Thomas,  CB.  Rear-Admiral 

Hatherton,  E.  J.  Lord  Lord-Lieut.  Staffords 
Hathorn,  Geo.  Capt  R.N.  (1/.) 

Hatton,  E.  H.  F.  Capt  Northampton  Mil.  (1 L) 
Flatton,  Villiers  Latouche    Lt.-Col.   late  Gr. 

Gds.  (1/.) 
Haultain,  Fred.  Wm.  Lt-Col.  (ret.)  R.A. 

Haveloek,  Sir  Henry,  Bart.    Brevet-Col.  18th 

Royal  Irish  (1/.) 
Hawes,  A.  B.  Capt  Bengal  Army 

Hawkins,  F.  K.  Commander  R.N.  (1/.) 

Hawkins,  H.  C.  Commander  R.N. 

Hawkshaw,  John  Maj.-Gen.  (ret.)  R.E. 

Hay,  Lord  Arthur  Col.  Gr.  Gds. 

Hay,  C.  C.  Maj.-Gen.  Com.  Sch.  of  Musk.  (1/.) 
Hay,  Hon.  C.  R.  Capt  Sco.  Fus.  Gds. 

Hay,  Graham,  Capt  62nd  Regt.  (1/.) 

Hay,/fc.  Hon.  Lord  John,  MP.  CB. 

Capt  RN. 
Hay,  T.  H.  V.  D.  Ens.  Cape  Mt  Rifle. 

Hayes,  John  Montague  Capt.  R.N.  (1/.) 

Hayne,  Rich.  late  Capt.  h.p.  R.S.C. 

Hayter,  A.  D.  Capt  Gren.  Gds. 

Hay  ward,  H.  B.  Lieut.  45th  Regt  (1/.) 

Heaslop,  J.  C.  Commander  R.N.  (1/.) 

Heath,  Edwin  Lieut,  h.p.  88th  Regt 

Heath,  Leopold  G.  CB.  Capt.  R.N.  (1/.) 

Heathoote,  Eustace        Major  Hants  Mil. 
Heathcote,  J.  A.         Lieut.  Indian  Navy  j 
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Horamana,  Thos.  Hinton  Lt-CeL  (ret.) 

78th  Highs. 
Henderson,  Yt ,  Col.  R.A. 

Heneage,  0.  W.  Major  8th  Hum.  (U) 

Heneage,  R.  Limit  1st  Life  Gds. 

Hennell,  S.  Col.  (ret)  Bombay  Army 

Henningen,  SirVL.  late  Capt  Field  Train 

Henry,  Graham  Lt,Col.  nnatt  (W.) 

Henry,  G.  C.  Capt.  R.  H.  Artillery 

Henslowe,  S.  V.  F.  Gapt  78rd  Regt 

Hepburn,  F.  J.  S.  Maj.  late  60th  Rifles  (U.) 
Hepburn,  Henry  P.  Lt-Col.  Sco.  Fus.Gds.(l  J.) 
Herbert,  H.  A.  Lieut  Coldstream  Gds. 

Herbert,  J.  B.  Esq.  late  Mil.  See. 

Herbert,  Hon.  Percy  E.  CB.  Col.  Dep.  Qua.- 

Mas.  (Jen.  (ret)  h.p. 
Herbert,  R.  W.  H.  Lieut.  R.N. 

Herd,  Charles  Lieut.  Dorset  Militia 

Herringham,  W.  A.  Read-Admiral 

Hewett,  Sir  Geo.  II.  Hart.  Col.  nnatt. 

Heyland,  A.  R.  Ens.  56th  Regt.  (1/.) 

Heywood,  Wm.        Capt.  14th  Regt.  Major  of 

Brigade  New  South  Wales  (1/.) 
Hibbert,  J.  Nembhard        late  Maj.  97th  Regt. 
Higgins,  T.  Gordon        Major-Gen.  R.A.  (1/.) 
Higgins,  W.  F.  Esq.  late  Clerk  in  Admi- 

ralty (K) 
Higginson,  G.  P.  Lt.-Gen.        Col.  94th  Regt. 
Higginson,  G.  W.  A.    Lt-Col.  Gr.  Gds.  (1/.) 
Hill,  Edwd.  Rowley  Col.  h.p.  63rd  Regt.  Dep. 

Adj.-Gen.  Barbadoes 
Hill,  Hon.  Geoffrey  R.  C.       Lieut.  R.  H.  Gds. 
Hill,  Geo.  Staveley      Capt  N.  Salop  Yeo.  Cav. 
Hill,  Henry  Capt.  and  Adj.  Chesh.  Yeo.  (II.) 
Hill,  Horace  F.  Captain  Rifle  Brigade 

Hill,  John  Col.  R.A. 

Hill,  John  Thomas  Maj.-Gen. 

Hill,  Rt.  J.  late  Lt.  1st  Regt  (II.) 

Hill,  Stephen  J.,  CB.  Col.  (ret.)  8rd  Lt.  Drs. 
Capt  Gen.  and  Gom.-in-Chr.  Sierra  Leone 
Hill,  W.  Capt  2  W.  I.  R.  (1/.) 

Hill,  Hon.  W.  Noel    Col.  late  18th  Regt.  Lt.. 

Col.  Salop  Rifle  Vols. 
Hinchingbrook,  Viscount        Lieut  Gr.  Gds. 
Hind,  Charles  Col.  6th  W.  York.  Mil. 

Hirst,  R.  A.  H.  late  Capt.  W.  Essex  Mil. 

Hogarth,  Joseph  Ens.  48rd  Lt.  Infantry 

Hogg,  J.  M'Naghten     Lt-Col.  late  ltt  Life 

Gds.  (II.) 
Hogg,  T.  D.  Capt.  1st  Devon.  Mil. 

Hogge,  C.  Neville  Lt-Col.  Gren.  Gds. 

Holcombe,  F.  Major  (ret.)  R.A. 

Holden,  Henry    Lieut-Col.  (late)  18th  Light 

Drgs.   (1/.) 
Holder,  Charles  Lieut. -Col.  (late) 

Soo.Fus.CWs. 
HoUway,  T.  B.   Capt  21st  R.  N.  B.  Fus.  (1/.) 
Holmes,  W.  H.  M.       Capt.  late  R.  Lond.  Mil. 
Holmesdale,  Viscount         Capt.  Coldstream 

Guards,  (1/.) 
Holt,  Alfred        Capt.  21st  R.  N.  B.  Fus.  (1/.) 
Holt,  John         Capt.  20th  Bombay  N.  I.  (II.) 
Holworthy,  E.  J.  Major  14th  Regt 

Home,  Robert  Lieut  R.E. 

Hood,  ITon.  A.  Nelson  Col.  h.p.  18th  Regt, 
Hood,  F.  W.  Vwcouwt  Capt  Gr.  Gds. 

Hood,  J.  Phippa,  Esq.     late  Reg.  Vice- Admi- 
ralty Ct  Halifax 


Commr.  R.N. 

Ens.  46th  Regt  (U) 

Hooper^W.  E.J?.  Rsq.^  ****?*!*  yf\ 


Hood,  W.  H. 
Hook,  H.  H. 

Hooper,  W.  E.  r.  laaq.  auuunmj 

Hope,  Charles  Wm.      Commander  R.N. 
Hope,  F.         Col.  unatt.  Staff  Ottos  of  Pans 
Hope,  H.  P.  Esq.  late  Mais  RJf .  (U) 

Hope,  H.  W.  Lieut  On.  Gds. 

Hope,  John  E.  Bt  Major  R.A.  (U) 

Hopkinson,  Sir  Charles,  CB.    Maj. -Geo.  (ret) 

•  Madras  Artillery 
Hopkinson,  C.  Esq.  Army  Agent 

Hopwood,  Herrey  late  CoL  Gren.  Gds. 

Horner,  John  Gapt.  59th  Regt 

Horner,  John  late  Capt  55th  Regt. 

Hereford,  Sir  AHred  H.  CB.  CoL  Dep. 

Adj.-Gen.  to  the  Forces  (II.) 
Hort,  J.  J.  Lt-Col.  86th  Regt  (1/.J 

Horton,  George  W.  late  Col.  7th  Dr.  Gds.  (U) 
Hoseason,  J.  C.  Commr.  R.N.  (1/.) 

Hoste,  Sir  William,  Bart.  Capt  R.N. 

Hotham,  Beaumont  Lord  Lieut-Gen. 

Hotham,  B.W.  Capt  late  South  Cork 

Light  Infantry 
Hough,  W.      Lt-Col.  (ret)  Beng.  Army  (II.) 
Houstonn,  Sir  Robt.  Bart.  KCB.        Gen.  Ben- 
gal Army 
Howard  De  Walden,  C.  A.  Lord,  GCB.    Ospt 

h.p.  8th  Foot 
Howe,  Earl  Lieut- Col.  Leicester  Yeo. 

Howes,  Geo.  Capt  R.N.  (U) 

Howison,  Young  Howison,  MD.     Surg.  Royal 

Hosp.  Chelsea 
Hosier,  H.  M.  Lieut  Roy.  Art.  (1/.) 

Hosier,  John  Wallace  Cornet  2nd  R.  N. 

B.  Drags.  (II.) 
Hudson,  John  Capt.  R.N. 

Huey,  Rd.  Wm.  Col.  h.p.  lit  Foot 

Hughes,  Charles  Col.  (ret.)  24th  Regt 

Hughes,  T.  de   Bashall    Lieut    (ret.)    Cape 

M.  Rifles 
Hughes,  W.  J.  M.  Capt.  late  1st  Drsgn. 

Gds.  (If.) 
Humby,  G.  late  Capt.  Q.O.L.I.  Mil.  (II.) 

Hume,  Henry,  CB.  Col.  Gren.  Gas.  (U) 

Hunt,  John  Capt  unatt.  fll.) 

Hunter,  R.  S.  Capt.  0th  Dn.  Gds. 

Hunter,  T.  MD.       Dep.  Ins.  Gen.  of  Hosplt, 
Hunter,  W.  MD.  Surg.  Maj.  h.p.  Cold, 

Gds.  (II.) 
Huskisson,  F.  Esq.  Greenwich  Hospital 

Hutchinson,  A.  H.  Capt  R.A. 

Hutchinson,  C.  H.  Capt  Madias  Art 

Hutchinson,  C.  S.  Capt.  R.E.  Insp.  Fort,  Roy. 

Mil.  Academy,  Woolwich  (if.) 
Hutchinson,  Edw.  Hely  Maj.-Gen.  (ret  f.p.) 

85th  Regt 
Hutchinson,  Hon,  H.  Hely  Col.  late 

6th  Dr.  (1/.) 
Hutchinson,  John    Capt  8th  Lan.  Vols,  (1'*) 
Hutchinson,  W.  Nelson  Major-Gen. 

commanding  Western  District  (if.) 
Hntchiton,  H.  M.  L.        Ens.  14th  Regt  (II.) 
Hutton,  F,  W.     Lt.  23d  Roy.  Welch  Fus.  (U) 
Hyde,  G.  Hooton  Col,  (ret.)  R.A. 

Hyslop,  W.  Lt-Col.  (ret.)  W*4r.  Our. 

Ibbetson,  Chas.  Parke    Lt-Col.  h.p.  89th  Regt. 
Ibbotson,  L.  L.  B.     Capt.  late  West  Essex  Mil. 
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gt.  (u) 

C.O.L.I. 


Ud9  F.  J.  N.  Capt.  87th  Regt 

Iagail,  W.  L.  CB.  Ool.  62nd  Regt. 

Iaglefield,  J.  H.    Lieut  88th  Beng.  N.I.  (U) 
Inglefieid,  a  H.  S.  Lt-Col.  R.A.  (II.) 

Inglefieid,  Y.  Otway  Commr.  R.N. 

Ingles,  Henry  A.      Lt  78th  Highlanders  (1 I.) 
Ingiis,  C.  D.  Lieut.  R.  N.  (1/.) 

IngUa,  Sir  John,  KCB.  Maj^Gcn.  Col. 

32nd  Reg.  (U.) 
Ingiis,  Thos.  Capt  Royal  Engineer*  (K 

Ingiis,  Win.  Lt-Col.  67th  Regt 

Ingram,  Aug.  H.  Cant.  R.N, 

Irby,  A.  H.  Lieut-CoL  filet  K 

Irby,  J.  J.  C.  (Capt)  Adj.  Cheleea  Hosp.  (U.) 
Isaake,  Jas.  late  A4j.  8d  Batt  Army 

Worki  Corpe  (U) 
Isacke,  Rob.  J.    Lieut.  71ft  Highd.  Light  Inf. 
laeUn,  J.  J.  Capt  late  H.A.O. 

Ives,  a.  M.  let©  Lieut.  Coldi.  Gds. 

Jackson,  Baiil  late  Lt.-Col.  71st  Regt. 

Jackson,  R.  JBmiliua  Lt.  R.N.  (1/.) 

Jacob,  Geo.  Thompson  late  Capt.  4th 

0mgn.Gda,(U) 
James,  W.  Mont  late  Lt.  R.B.  Mid.  MU. 

James,  Bdm.  R.  Capt.  R.E.  (II.) 

James,  Sir  Henry       Colonel  R.E.  Dir.  Topo- 

graphioal  Dept. 
Jameson,  R.  O'Brien    Capt.  late  1 1th  Hussars 
Jarrett,  C.  B.  Lieut  Or.  Gds. 

Jarvis,  J.  Geo.  late  Capt.  52d  Regt 

Jay,  Jno.  Livingstone,  Esq.     See.  to  Governor 

Greenwich  Hosp.  (II.) 
Jebb,  Fredk.  Capt.  67th  Regt.  (II.) 

Jebb,  Sir  Joshua,  KCB.  Major-Gen. 

(ret.)  R.R.  (II.) 
Jefleris,  John  Lieut.  Madras  Art  (II.) 

Jefferson,  R.  Capt  Paym.h.p.  Ceylon  Rt  (II.) 
Jeffreys,  Edmd  R.  CB.  Col.  Oth  Dep.  Bn. 
Jeffreys,  George  Capt.  (ret.)  Madras  Army 
Jekrll,  B.  late  Capt  Gr.  Gds.  (II.) 

Jelf-8harpe,  Henry  Capt  Sco.  Fus.  Gds. 

Jennings,  Peter  Raymond     Lt.-Col.  (ret.)  1 3th 

Ltlnf. 
Jcpbeon,  J.H.  MD.    late  Assist  Surg.  49th  Rt 
Jerris,  E.  8.  Lieut.  2nd  Bom.  European 

Light  Inf.  (II.) 
Jervis,  H.  J.  W.  Capt.  R.A. 

Jerrois,  E.  S.  Capt.  Commandant 

ConTalesoent  Establishment,   Yarmouth, 

h.p.  7th  Roy;  Fus.  (II.) 
Jerrois,  Wm.  Gen.  K.H.  Col.  76th  Regt. 

Jerrois,  W.  F.  Drummond  Major  R.E. 

Asst.  Insp.-Gen.  of  FortifloaUons  (II.  1*.) 
Jerroise,  H.  C.  Capt  Colds.  Gds. 

Jooelyn,  Hon.  A.  G.  F.  MaJ.  late  95th  (II.) 
Jooelyn,  Hon.  J.  Strange  Lieut-Col.  late 

8eo.  Fus.  Gds.  (II.) 
JoddreU,  F.  C.  late  Capt.  Gr.  Gds. 

Johnson,  Clement  late  Capt  60th  Rifles 

Johnson,  Ger.  John  late  Capt.  11th  Huss, 


Johnson,  G.  H.  Esq. 
Johnson,  J.  O. 


Admiralty 
Lieut.  12th  Regt.  (II.) 


Johnson,  Robert      Capt.  2nd  R.  Lano.  Rifles. 
Johnson,  Wm.  Aug.  Lt.-Gen. 

Johnson,  W.  V.  late  Capt.  90th 

Johnston,  Thos.  H.  Maj.-Gen. 

Johnston,  W.  F.  Col.  late  Gr.  Gds. 


Johnstone,  Fred.  B.  Commr.  R.N.  (II.) 

Johnstone,  Hon.  H.  Butler,  MP.  Major 

Dumfries  Mil.  (II.) 
Johnstone,  R.  B.  Commr.  R.N.  (II.) 

Jolliffe,  Hylton  Hod  worth  Capt  N.  Som. 

Yeo.  late  Colds.  Gds. 
Jones,  D.  R.  late  Lieut  45th  Regt 

Jones,  E.  M.     Capt.  20th  Regt  Maj.  Brigade 

Shornejifle  (II.) 
Jones,  George       Capt.  late  Montgomery  Mil. 
Jones,  Sir  Harry  D.  KCB.  Lt-Qeo.  Col. 

Commandant  R.E.  (II,) 
Jones,  Inigo  W.  Col.  late  unatt 

Lieut. -Col.  Som.  Rifle  Volunteers 
Jones,  Sir  John,  KCB.       Cot  60th  Roy.  Rifles 
Jones.  Richard  Lieut-Gen.  R.  A. 

6ol.  Commandant 
Jones,  Vaughan  Capt  unatt 

Jones,  Wm.  late  Capt  14th  Lt  Drags. 

Jones,  W  .P.  d'AUington  Lt.  4th  Roy.  Mid.MU. 
Jordan,  W.  J.  Capt  Hon.  Art  Coy. 

Kaye,  Wilkinson  Lister  Capt  h.p.  R.A. 

Keane,  G.  M.  Lt.-Col.  ret  2nd  Queen's  (II.) 
Keane,  Hon.  H.  F.  Bt  Major  Royal  Engrs. 
Kearney,  Chas.  Lt.-Col.  late  2nd  Drag.  Gds. 
Keating,  James  Singer      Lieut-Col.  Isie  Rifle 

Brigade  (II.) 
KeHh-Faleoner,  Hon.  C.  J.  Major  (ret) 

4th  Light  Dragoons 
Kellett,  Henry,  CB.  Capt  R.N. 

Kelly,  John  Major  (ret.)  0th  Foot 

Kelly,  Rd.  S.  Qua.  Mast  h.p.  R.8.  Corps 

Kelly,  W.  D.  Lieut,  late  Roscommon  Mil.  (II.) 
Kelsall,  Henry  Lieut.  16th  Regt.  (II.) 

Kempt,  John  F.  Lt.-Col.  12th  Regt  (II.) 

Kenan,  Thomas,  CB.  Gen.  Col.  68rd  Regt 
Kendrick,  H.  Esq.  late  War  Office 

Kennedy,  A.  K.  Clark,  CB.  KH.     Ueut.Gen. 

Col.  2nd  R.  N.  B.  Drags.  (II.) 
Kennedy,  C.  H.  late  Lieut  98th  Regt 

Kennedy,  G.  R.  H.  Col.  R.A.  (II.) 

Kennedy,  J.  Clarke,  CB.  Col.  h.p.  18th 

Regt.  Commt  MU.  Train  (II.) 
Kennedy,  J.  P.  Bt  Lt.-Col.  h.p.  4 2d  Regt.  (21.) 
Keppel,  Hon.  Sir  H.  KCB.      Rear-Adm.  (II.) 
Kerr,  Robert  Dundee  Capt  R.E.  (II.) 

Kerr,  Lord  Mark,  CB.  Col  13th  Regt 

Kerr,  R.  D.  Lord  Lieut  10th  Hussars  (II.) 
Key,  Geo.  Wm.  Col.  late  15th  Hussars 

Kidd,  John  M.  Lt.-Col.  late  87th  Fus. 

Kineaid,  Sir  John    late  Capt.  Rifle  Brig.  Exon 

Yeomen  of  the  Guard 
King,  Sir  Edw.  Durnrord,  KCH.  Adm. 

King,  Edw.  R.  late  CoL  86th  Regt 

King,  George  Lieut-Col.  13th  Lt  Inf. 

King,  Geo.  S.  (MD.)  Surg.  14th  Regt.  (II.) 
King,  Geo  St  Vincent,  CB.  Capt.  R.N.  hi) 
King,  Henry  (a)  Capt  R.N. 

King,  H.  B.  Commr.  R.N.  (II.) 

King,  H.  J.  Major  8d  Bufls 

King,  J.  Duncan  K.  W.  Capt  unatt. 

King,  John  R.  Lieut.  Roy.  Art. 

King,  R.  Thos.  Major-Gen.  R.A.  (II.) 

King,  J.  Hynde  Lt.-Col.  Gren.  Gds.  hi.) 

King,  Wm.  James  Col.  h.p.  RJB.O. 

Kingseote,  R.  N.  F.  CB.        Lt-Col.  late  Boots 
Fusilier  Guards 
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Kingston,  A.  B.  Lieut,  R.N. 

Kinloch,  Alex.  late  Capt  Gren.  Gds. 

Kirby,  Charles  F.  Major  R.  South  Mid.  Mil. 
Kirk,  James  B.  Capt.  06th  Regt  Maj.  Brigade, 

Devonport  (1/.) 
Kirkland,  J.  A.  Vesey       Lieut-Col.  5th  Fus. 
Kirkwall,  G.  W.  H.  Viscount  late  Capt  Sco. 

Fus.  Gds. 
Kitchen,  Edw.  Capt.  late  H.  A.  C. 

Knobel,  Wm,  Roberts  Lt.  Essex  Rifles  (1/.) 
Knollys,  W.  T.  Lieut.-General 

Col.  62nd  Regt  (1/.) 
Knollys,  W.  W.  Capt.  93rd  Highlds. 

Knox,  Hon.  E.  S.  P.  Vice- Admiral 

Knox,  George  Lt.-Col.  late  Colds.  Gds. 

Knox,  G.  W.  Capt.  Sco.  Fus.  Gds. 

Knox,  Richard  Lieut  Col.  18th  Hussars 

Knox,  T.  E.  Lt-Col.  67th  Regt 

Lacon,W.  Stirling, Esq.  lateH.E.LC.S.S.(U) 
Lacy,  G.  de  Lacy  Lieut.  12th  Regt  (U) 

Lacy,  T.  E.  Col*unatt  A.  A.  Gen.  Gibraltar 
Laing,  Joseph  Lieut.  14th  Regt  (1/.) 

Lake,  H.  Atwell,  CB.    Col.  unattt.  ADC.  to  the 

Quetn 
Lake,  Noel  Thos.  CB.  Col.  R.H.A. 

Lamb,  Wm.  Wentworth  Capt.  7th  Drag.  Gds. 
Lambert,  F.  W.  Major  56th  Beng.  N.I. 

Lambert^Str  George  Robert,KCB.  Rear-Adm. 
Lambert,  John  Arthur  Col.  Gren.  Gds.  (1/.) 
Lambert,  R.  late  Capt.  43rd  Lt.  Iuf. 

Lambert,  Rowley  Capt  R.N. 

Lambton,  Arth.  Capt.  Colds.  Gds. 

Lambton,  Francis  Lt.-Col.  Sco.  Fus.  Gds.  (1/.) 
Lamert,  Geo.  F.  Capt.  Paym.  30th  Regt.  (1/.) 
Lamont,  James  Dep.  Lieut.  Bute 

Lamotte,  C.  W.  Capt  unatt 

Lane,  Fred.  Wm.  late  Capt  67th  Regt 

Lane,  George  Capt.  Royal  Elthorne  Lt  Inf. 
Lane,  H.  J.  B.  Capt  Colds.  Gds.  (1/.) 

Lane,  J.  Theophilus  Maj.-Gen.  Beng.  Army 
Langley,  G.  C.  Col.  R.M.  A.A.  Gen.  (]/.) 
LasceUes,£Toa.E.W.  late  Maj.lstW.  YorkMil. 
Lascelles,  C.  F.  R.  late  Col.  Gren.  Gds. 

Lateward,  John  late  Capt  2nd  Dr.  Gds. 

Latouche,  Ashley  Lieut.  R.N. 

Laurie,  J.  D.  Lieut.  34th  Regt. 

Lavies,  J.  Esq.  Surgeon  Invalid  Artillery  (1/.) 
Law,  Hon.  H.  S.  Ute  Capt.  28th  Regt  (U) 
Lawley,  Hon.  R.  N.         Lieut  York  Hussars, 

late  Capt  2nd  L.  Gds. 
Lawrell,  Digby  H.  Major  late  64th  Regt. 

Lawrell,  Henry  J.  Capt  6th  Regt 

Lawrence,  Edw.  E.  Capt  Q.  O.  Lt.  Inf.  Mil. 
Lawrence,  H.  J.  H.  Asst  Sur.  Gr.  Gds. 

Lawrenson,  John  M.-Gen.  Insp.-Gen.  of  Cav. 
Lawrie,  H.  R.  F.  late  Major  79th  Highs. 

Lawson,  Barclay  Major  R.A. 

Leahey,  Arthur  Maj .  Royal  Engineers  (1 1.) 
Leahey,  Edmund  Lieut.  North  Cork  Rifles 
Leake,  Robert  Martin  Major-General  (1/.) 
Leask,  J.  G.  Asst.  Surg.  94th  Regt 

Leather,  John  Towlerton  Capt  2nd 

Dorset  Artillery  Volunteers  (tt) 
Le  Blanc,  T.  E.  late  Capt  87th  Regt 

T«  Contour,  J.  Col.  Jersey  UYL.ADC.  to  the  Qn. 
Contour,  J.  H.      Lt-Col.  Colds.  Gds.  (1/.) 

S.  H.  ute  Capt.  H.A.C.  (1/.  1#.) 


Leo- Jortin,  Henry W.  lateLt2ndLifeGds.(lJ.) 
Lee-Mainwaring,  C.  W.  Lt  Colds.  Gds.  (H.) 
Leeke,  Sir  H.  J.  Bt.  KH.  KCB.  Rear-Admiral 
Leesom,  Charles  E.  Lieut.  34th  Regt 

Leesom,  R.  J.  P.  Lieut  34th  Regt  (1/.) 

Lefroy,  J.  Henry  Col.  R JL  Sec.  Ord. 

Select  Cow.  (1/.) 
Legge,  Hon.  A.  K.  H.  Lieut  R.N.  (II.) 

Legge,  Hon.  Edw.  H.  Capt  Colds.  Gds.  (1/.) 
Leggett,  R.  A.  Capt.  69th  Regt  (1L) 

Le  Grice,  Frederick  Lieut  Roy.  Art 

Leigh,  Lord  Lord- Lieut  Warwick 

Le  Mesurier,  A.  A.  Capt  1 4th  Regt  (1/.) 

Lemon,  Thomas,  CB.  Col.  Roy.  Marine 

Light  Infantry  (LL) 
Lempriere,  Qeo.  R.        Capt.  Roy.  Eng.  (\l.) 
Lempriere,  Henry  Capt.  h.p.  R.  A.  (1/.) 

Lennock,  G.  G.  Vice-Admiral 

Lennock,  G.  J.  Capt  Dumfries  Militia 

Lennox,  Lord  Arthur  Lieut. -CoL  Roy. 

Sussex  L.  L  Mil.  late  68th  Lt  Inf. 
Lennox,  Lord  G.  C.  G.  late  Lieut.  R.  H.  Gds. 
Lenon,  John  F.  Lieut  R.N. 

Leonard,  Peter,  MD.  Dep.  Insp.-Gen. 

of  Hosp.  and  Fleets  (11.) 
Le  Patoural,  Hy.        Capt.  South  Glouc.  Mil 
Leslie,  Arthur  Lt.-CoL  40th  Regt 

Leslie,  John  H.  Lieut  71st  High.  L.I. 

Leslie,  Thomas  Capt  R.  H.  Gds. 

Lcvett,  Theoph.  J.  late  Capt  1st  Life  Gds. 
Levinge,  Sir  Rich.  Bart.  MP.         Lieut-Col. 

late  Westmeath  Rifles  (1/.) 
Lewis,  Adolphus  J.     Lieut  Hon.  Art  Comp. 
Lewis,  Charles  Algernon         Major-Gen.  (U) 
Lewis,  Geo.  W.  Ens.  23rd  R.  W.  Fus. 

Lewis,  John  Edwd.  Lt-Col.  (ret  tp.)  68  Bgt 
Lewis,  J.  Owen  Lt-Col.  late  37th  Regt 

Lewis,  Robert  Lt.  71st  Highland  Lt  lot 

Leyland,  T.  N.  late  Capt  2nd  Drip. 

Leyland,  T.  Lieut  2nd  Life  Gds. 

Liardet,  Francis  Capt  R.N.  Green w.  Hos.  (11) 
Liddell,  Sir  John,  CB.  MD.      Dir.-Gen.  NaT. 

Med.  Dept.  (1/.) 
Ligertwood,  T.  (MB.)      Surg.  13th  Light  lot 
Lightbody,  John  Surgeon  h.p.  Staff.  (1/.) 

Lilford,  Thos,  Atherton,  Lord  CoL  late  Yeo. 
Lillie,£tr  John  Scott  Lt-Col. lateGr.Gds.(U) 
Lillie,  T.  late  Lt.-Col.  Cape  Begt 

Lindsay,  Alex.  CB.  Gen.  Ben.  Army  (U) 

Lindsay,  Hon.  C.  H.    Lt-Col.  late  Gren.  Gds. 

Major  11th  Mid.  Rifle  Vola.  (1/.) 
Lindsay,  G.  H.  Esq.  late  Capt 

Lindsay,  Henry  Gore       late  Capt.  Rifle  Brig. 

Major  Brecknock  Rifle  Vols. 
Lindsay,  Hon.  James,  MP.  Coi.Gren.Gds.(2i.) 
Lindsay,  James,  MD.  8urgeon  B.N. 

Lindsay,  Robert  J.  Lloyd      Lt-Col.  late  Scots 
Fus.  Gds,  Lt  Northampt.  Rifle  Vols.  (1/.) 
Lindsay,  Will.  C.  Capt  h.p.  RA. 

Listowel,  Viscount  Capt.  late  S.  F.  Gds. 

Little,  Robt.  John  Capt  and  Bar.  Mastr. 

R.M.  (1/.) 
Littledale,  Edward      Major,  lato  1st  Roy.  Dr. 
Lloyd,  Francis  T.  Lieut  Roy.  Art 

Lloyd,  Thomas  Lieut.  85th  Roy.  Sussex  Regt, 
Lloyd,  William,  MD.  Staff  Surg.  H.  M. 

Indian  Army 
Loch,  Geo.  Capt  late  Duke  of  Lanoaster'sYeo. 
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Lock,  A.  C.  Knox  Major  50th  Regt 

Lookhart,  A.  E.  Lieut.  R.E.  (If.) 

Lockhart,  Arch.  Inglis,  CB.  Col.  92nd  Highs. 
Lockhart,  W.  E.  Capt.  26th  Cameronians  (1/.) 
Looock,  Herbert  Lieut.  Roy.  Eng, 

Lodder,  Henry  Coll.  Major  47th  Regt 
Lodge,  W.  R.  Lt  h.p,  Indian  Army 
Logan,  T.  G.  Insp.-Gen.  of  Hospitals 
Logie,CosmoGordon,MD.  Surg.R.H.Gds. 
Lombard,  G.  C.  S.  Capt.  16th  Regt. 
Long,  Chai.  P.  Capt.  18th  Lt.  Inf.  (II.) 

Longden,  Henry  Errington,  CB.        Col.  10th 

Foot  (1/.) 
Longford,  The  Right  Hon.  the  Earl  of,  CB. 

Col.  unatt 
Longmore,  Thos.       Dep.  Insp.  Gen.  of  Hospls. 

and  Prof.  Army  Med.  Schl.  Chatham  (1/.) 
Loraine,  Sir  Lambton,  Bart  Lt.  R.N.  (1/.) 
Loraine,  Lord,  MP.  Major  Northumb.  Mil. 
Love,  Sir  Jas.  Fred.  KCB.  KH.     Lieut-Gen. 

Col.  67th  Regt  Inspector-Gen.  of  Infc  (1/.) 
Lovell,  Sir  B.  L.  KCB.  KH.  Lieut.-Gen. 

Col.  12th  Lancers 
Lovell,  John  Williamson,  CB.     Maj.  R.E.(U) 
Lovesy,  C.  W.      Capt.  late  South  Glouo.  Mil. 
Low,  Alex.  Col.  (reU  4th  Light  Drag. 

Lowe,  John,  CB.  Lieut-Gen.  Madras  Army 
Lowe,  A.  Capt  R.N. 

Lowe,  R.  N.  C.  D.  Major  Gren.  Gds. 

Lowe,  W.D.  Capt  Unatt 

Lowry,  Rob.  Wm.  Lt.-Col.  47th  Regt 

Lowther,  H.       Capt  Westmorland  and  Cum- 
berland Yeomanry  Cavalry  (1/.) 
Lnard,  John      Lieut-Colonel  late  80th  Regt. 
Luard,  John  Maj.-Gen.  Mad.  Army  (1/.) 

Luard,  R.  G.  A.  Lt-Colonel  unatt. 

Luean,  G.  E.  Earl  of,  KCB.         Lieut.-Gen. 

Col.  8th  Hussars 
Ludlow,  John  Maj.-Gen.  (ret)  Ben.  Army (1/.) 
Lumley,  Aug.  Savile         Capt.  late  2nd  Regt 

of  Life  Gds. 
Lumsden,  H.  W.  Lieut  Mad.  Artillery 

Lushingtou,  Sir  Stephen       Rear-Adm.  KCB. 


Lynch,  R.  B. 
Lynn,  James 
Lyon,  Bon.  Claude  B. 
Lyon,  Francis 
Lyseght,  T.  H. 
Lysons,  D.  CB 


Maj.-Gen, 

Lt-Col.  (ret.)  R.E. 

late  Lt.  2d  Life  Gds. 

Capt  R.A.  (II.) 

Commr.  R.N. 

Col.  A.  A.  Gen.  to  Insp. 


Gen.  of  Inmntry  (1/.) 

Maberly,  Wm.  Leader  Lieut-CoL  unatt 

Macauley,  G.  W.  Capt  Soinde  Horse  (1/.) 
Macbean,  Fred.  KH.  Lt-Col.  late  84th  Regt 
MeBean,  Wm.  Capt  22nd  Regt  (II.) 

M'Cleverty,  Wm.  A.     Maj.-Gen.  Comm.  Div. 

Madras  (U) 
M'Coy,  T.  R.       late  Capt.  65th  Regt  H.C.  of 

Gent-at-Arms 
M'Crea,  Joseph  Surg.  R.N. 

McDonald,  A.M.  Lt.-Col.  7th  Rifle  Dep.  Batt 

Winchester  (1/.) 
Macdonald  (of  Clanranald),  Reginald,  J.J.  G. 

Capt  R.N.  (II.) 
Macdonald,  W.  Bell,  Esq.  BA.     late  R.N.(ll.) 
Macdonell,  A.  S.     late  Inspee-Gen.  of  Army 

Hospitals 
MacDonnell,  H.  J.         Lieut  12th  Regt  (1/.) 


Macdonnell,  W.  Capt.  and  Paymr.  14th 

Regt.  (11.) 
Macdougal,  J.  P.       Capt  (ret)  Bengal  Army 
Maodougal,  Sir  Dun.  KSF.      late  Lieut-Col. 

79th  Highs.  (1/.) 
MaoDougall,  Patrick  L.        Col.-Commt.  Staff 

Coll.  Sandhurst  (II.) 
McGoun,  Thos.  Lieut  43rd  Light  Inf. 

M'Gregor,  Sir  Duncan,  KCB.  Lieut-Gen.  (II.) 
MacGregor,  R.  G.         Major  (ret)  Beng.  Art. 

(II.  Is.) 
M'Grigor,  C.  Esq.  Army  Agent 

Macguire,  Rochfort  Capt.  R.N. 

Mclllree,  J.  D.  Dep.  Insp. -Gen.  of 

Hospitals 
Macintosh,  A.  Fisher,  K.H.  Lieut.-Gen. 

Col.  90th  Regt.  (II.) 
Mackay,  Henry  Fowler  Capt.  unatt. 

Mackenzie,  A.W.        Capt.  h.p.  3rd  Gar.  Bat. 
Mackenzie,  J.  D.  Capt.  14th  Regt.  (II.) 

Mackenzie,  Kennett  D.     Bt  Lieut-Col.  92nd 

Highs.  Dep.  Qua.  Mas.  Gen.  China 
Mackenzie,  Sir  Wm.  BarU    Dep.  Lieut  Ron. 

shire  (II.) 
Mackinlay,  John  Lieut  94th  Regt. 

Mackinnon,  W.  A.  Staff  Surgeon  (II.) 

Mackirdy,  D.  E.  Col.  69th  Regt. 

Maclachlan,  Daniel,  MD.        Dept  Insp.  Gen. 

Physician  and  Sur.  of  Chelsea  Hospital 
McLaughlin,  Edwd.      Lieut.  Royal  Art  (II.) 
Maclaurin,  D.S.K.  Paym.  h.p.  1st  Drag. 

Gds.  (II.) 
Maclean,  A.  T.  Maj.-Gen.  CoL  18th  Lt. 

Drags.  (II.) 
Maclean,  C.  MD.     late  Ins.  Gen.  Army  Hosp. 
Maclean,  F.  D.  Capt  18th  Lt  Dns. 

Maclean,  George  CoL  R.A. 

Maclean,  P.  Col.  Roy.  Art. 

Maclean,  Wm.  Esq.  late  Sec.  R.N. 

Macleod,  D.M.        Gen.  Col.  3rd  Mad.  Light 

Car.  (II.) 
MacLeod,  Norman     late  Lt.  Hon.  Art.  Comp. 
M'Leroth,  Thomas  Lieut,  h.p.  R.M.  (II.) 

M'Murdo,  W.  M.  S.     Col.  ADC.  to  the  Queen 

Insp.  of  Volunteers  (II.) 
M'Nair,  R.     Capt.  Staff  Off.  Pen.  Tower  (II.) 
M'Namara,  Sir  Burton,  KU         Rear-Admiral 
Maonamara,  Fras.  Lt-Qol.  Clare  Militia 

Maophereon,  Evan  Major  late  14th  Light 

Dragoons  (II.) 
Maepherson,  John  Colonel  unatt 

MTherson,  Philip,  CB.  Maj.-Gen. 

M'Queen,  J.  Col.  unatt. 

Maoqueen,  James  Capt  unatt  (II.) 

M'WiUiam,  J.  O.  MD.  FRS.  Surg.  R.N. 

Madan,  F.      Capt.  H.E.I.C.  Sea  Service  (II.) 
Madden,  W.  W.  Lieut  8th  King's  (II.) 

Madox,  H.  KH.       CoL  late  of  the  12th  Lane 
Magens,  F.  D.  Capt  late  1st  Life  Gds. 

Mahon,  Viscount         Lieut.  Gren.  Gds.  (II.) 
Main  waring,  C.  E.    Capt.  R.  A.  Profc  of  For- 
tification and  Art.  Staff.  ColL  Sandh.  (II.) 
Maitland,  C.  L.  B.  Col.  Gren.  Gds. 

Malcolm,  G.  A.  CB.  Major-General  (II.)  . 

Malcolm,  G.  J.  Commr.  R.N.  (II.) 

Malet,  C.  St.  Lo.      Lt-Col.  late  S.  Fus.  Gds. 
Malet,  H.  C.  E.  Capt  Gr.  Gds. 

Malthus,  Sydenham  Lieut.  94th  Regt. 
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Milton,  W.  D.  Capt  Dumfries  Mil.  (1/.) 

Man,  Garnet  Col.  (ret.  f.p.)  (II.) 

Mangles,  James,  FRS.  Cap*.  RN. 

Mangles,  W.  H.        late  CapL  50th  Regt  R.E. 

Midd.  Mil.  (1/.) 
Mann,  J.  B.  Lieut-Col.  h.p.  unatt.  Town 

Major,  Exeter  (1/.) 
Manners,  A.  C.  Ens.  57th  Regt. 

Manners,  Loed  Geo.  John  Major  R.H.  Gds. 
Mansfield,  Sir  W.  R.  KCB.  Lieut-Gen. 

Comm.-in-chief,  Bombay 
Mapleton,  H.  MD.  Dep.I.Gen.of  HospU.<W.) 
March,  Wm.  H.  Lt-Col.  R.M.  (1/.) 

Marohant,  C.  H.  Ens.  82nd  Regt. 

Margitson,  John  late  Capt  48th  Regt. 

Marindin,  H.R.  Maj.  late  1st  Royals  (1/.) 
Markham,  E.  late  Capt.  H.E.I.C.  Sea  Ser.(U) 
Markham,  W.  T.  late  Capt.  Colds.  Gds. 

Marlow,  W.  Bid/dleoombe  Col.  R.E. 

Marrillier,  C.  H.  Ens.  Cape  M.  Rifles  (1/.) 
Marriott,  H.  Christopher  Maj.  82nd  Regt 
Marsh,  Aug.  Major  late  fifth  Regt. 

Marsh,  Edw.  p.  Capt  84th  Regt 

Marsh,  Henry,  Sir  D.  Bt.  Maj.  3rd  Prag.  Gds. 
Marsh,  J.  Paym.  R.N.  (1/.) 

Marsh,  Robert  late  Maj.  24th  Regt. 

Marsh,  W.  D.  Capt  Roy.  Eng.  (It) 

Marten,  Thomas,  KH.        Maj.-Gen.  Col.  6th 

Inniskillen  Drags. 
Martin,  Sir  Penry  B.  KCB.  Rear-Adml.  (1/.) 
Martin,  Wm.  F.  Vioe-Admiral 

Martin,  W.  H.  Lieut  R.N.  (1/.) 

Martyn,  Cecil  B.  Lieut.  Roy.  Horse  Gds.  (It) 
Martyn,  F.  M.  Col.  2nd  Life  Gds. 

Martyn,  Peter  late  Capt  88th  Regt. 

Marvin,  Wm.  Major  Chief  Postmaster 

Royal  Artillery  and  Engineers  (1/.) 
Massie,  Watkin    Lieut  (ret.)  Bomb.  Art.  Ql.) 
Massey,  Hon.  Lionel  E.  Capt.  S.  F.  Gds. 

Massey,  Hon.  N.  H.  C.  Col.  4th  W.  Y.  Mill. 
Matheson,  Thomas  Maj.-Gen.  unatt.  (1/.) 

Mathew,  W.  F.  Capt.  H.E.I.C.  Sea.  8erv. 
Mathew,  W.  H.  Lieut.  86th  Light  Int 

Matson,  E.  Major-General  R.E. 

Matthews,  F.  P.       Capt.  1st  Surrey  Rifle  Vols. 

(U) 
Matthews,  Henry  G.  Ens.  late  44th  Regt. 

Maude,  Hon.  Fanois  Capt  R.N.  (1/.) 

Maude,  G.  A.  CB.  Lieut-Cot  R.H.A. 

Maunsell,  F.  Maj.-Gen.  Col.  68rd  Regt. 

Maurice,  R.  M.  B.  Oapt  96th  Regt. 

Maw,  Rioh.  Stovin  Commr.  R.N. 

Mane,  Fred.  A.  Capt.  R.N. 

Masse,  H.F.B.  Major  late  Colds,  Gds. 

Maxwell,  Jas.  Major  84th  Regt. 

Maxwell,  J.  Balfour  Rear-Admiral 

Maxwell,  Sir  W.  A.  Bart.  Col.  late  1st  Drags. 
May,  Allan  Lieut.  Roy.  Bug. 

Maycock,  Dottin  Capt  Edm.  R.  R.  Re^. 

Maycock,  J.  G.  Capt.  14th  Regt.  (1/.) 

Mayne,  Rich.  0.  Lieut.  R.N.  (U) 

Mayow,  George  WyneU  CoL  unatt.  Asst. 

Quar.  Mas.  Gen.  Curagh  (1/.) 
Meadsn,  Jas.  Capt.  Ceylon  Rifles  (1/.) 

Mee,  Chas.  H.  Col.  (ret.)  R.A. 

Meehan,  Geo.  Walker  Lt-Col.  unatt. 

Hellish,  W.  L.       Lt-Col.  Roy.  Sherwood  Fo. 

rotten,  late  Capt.  Rifle  Brigade 


Melville,  Hon.  N.  L.  Capt  Gren.  Gda. 

Mends,  Geo.  C.  Capt  R.N. 

Mends,  Herbert  Col.  (ret)  2nd  West  I.  R. 
Mends,  W.  R.  Capt  R.N.  (II)- 

Mcrcer,  Alex.  Cavalie  Lieut-Gen.  Cot 

Comm.  R.A. 
Methuen,  F.H.P,  Loup  Lt-Col.  R.  Wilts 

Mil.  ADC,  to  tki  Q*im 
Meyriok,  Aug.  W.  H.  Lt.-CoL  Soo.  Fua.  Gda. 
Michell,  John  Lt-Gen.  CB.  Col.  Com.  RJa. 
Miohellr^t'r  John,  KCB.  Com.  Div.  China 
Michell,  J.  Edward  Iieut-CoL  R.HJL  QL) 
Middleton,  James  Maj.  R.  Lane  Mil.  Art(ll.) 
If  iddleton,  John  Major  late  Rifle  Brigade 

Middleton,  W.  H.  H.  C.  Gent-at-Arms 

Midford,  R.  Esq,  Ordn.  Dep.  (1/.  U.) 

Mildmay,  H.  A.  St.  J.  Lt  Rifle  Brigade  (1/. ) 
Mill,  James  Lt-CoLpate  78th  Foot  (11.) 

Miller,  D.  Commr.  R.N.  Ql.) 

Miller,  Frederie  Major  R.A.  (II.) 

MUler,  James  Lt-Col.  late  11th  Hussars 

Miller,  Robert  B.  0ommr.  R.N. 

MUler,  WUliam  V,  Paymt.  R.N.  Ql) 

MUles,  Hon.  G.  W.  Capt  (ret.)  R.  H.  Gds. 
Milles,  Hon.  L.  W.  Major  Rifle  Brigade 

Mills,  C  J.  C.  Lt-Col.  94th  Regt 

Mills,  Wm.  Master  R.N. 

Milne,  Sir  Alex.  KCB.  Rear-Admiral 

Mincbin,  F.  C.  Lt-Col.  late  Beng.  N.  I.  (U) 
Minet,  C.  W.  Esq.  late  W.  Kent  Yeomanry 
MitoheJl,  T.  J.  Capt.  1st  Pr.  Gds. 

Moffat,  Bowland  Lt-Col.  h.p.  unatt  QL) 
Molesworth,  M.  G.  Lieut  R.E. 

Molony,  W.  M.  Capt  22nd  3*gt 

Monorieff,  Geo.  H.  Capt.  8oo.  F.  Gds.  (It) 
Monins,  Eaton  Major-Gen,  CoL  8th 

King's  (1/.) 
Monro,  James,  MD.       Surg.-Maj.  Colds.  Gds. 
Monson,  Hon.  D.  J.  Capt  &2nd  Lt  Imt 

Monteith,  W.  Lt-Gen.  (ret)  Madr.  Army  (It) 
Montgomerie,  Patrick,  CB.         Major-General 

Madr.  Art. 
Montresor,  Henry  Edw.      Lieut  Cot  Gr.  Gds. 
Moore,  A.  G.  Montgomery  Capt  4th  Lt  Prag. 
Moore,  F.  G.  F.  Lieut  8th  or  Kingi 

Moore,  G.  W.  Maj.-Gen.  Bom.  Army  (U) 
Moore,  H.  Lt.-Col.,  CB.  (ret)  Beng.  Army 
Moore,  John  Capt  R.N. 

Moore,  John  C.  Capt.  Rifle  Brigade  (II.) 

Moore,  J.  L.  Oapt.  84th  Regt 

Moore,  Thos.  C.  C.  CoL  Commt  R.M. 

Moore,  Wm.  W.  Col.  (ret)  Ben.  Army  (U) 
Moorsom,  Robert         late  Lieut-Col.  Soo.  Fua. 

Gds.  Lt-Col.  Sussex  Rifle  Volunteers 
Morant,  Horatio  Harbord  Major  68th,  Lt  Int 
Morant,  W.  Sam.  late  Capt  Gren.  Gds.  QL) 
Morehead,  C.  Surg.  Bom.  Establisht  (II.) 
Moreland,  Jos.  late  Oapt  Hon.  Art  Camp. 
Moreton,  Hon.  Algernon  T.  Oapt  late  8rd 

Light  Dragoons 
Morgan,  E.  Lt-Col.  Merioneth  Rifles 

Morgan,  Horatio  Capt  and  Paymr.  43d 

Light  Infantry 
Morier,  W.  Rt***Admiral 

Morris,  Bdm.  F.  CB.  Lieut-General, 

Col.  97th  Regt 
Morris,  Hen.  Joseph  Col.  RJL 

Morris,  Thos.  Esq.        Paym.  Gen.  Oftoe  (II.) 
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Mortimer,  E.  H. 
Morton,  C.  Brooke 
Bombay  Army 
Moseley,  P.  P. 
Moseley,  W.  H. 
Mostyn,  ITe*.  Roger 
Mottley,  T.  M. 
Mounsey,  C.  J, 


Dep.  Com.  General 

Capt,  Ute  Cambridge  Mil. 

Lieut-Col.  (ret) 

Lieut  11th  Hussar*. 

Lieut.  60th  Roy.  Rifles 

Lt-CoL  Seo.  Fus.  Gds. 

Capt  h.p.  R.A. 

Capt  71st  HighL  Lt  Inf. 

Capt  lit 


Mount,  Charles  G.  H.  Earn,  of 

Life  Gds. 

Mountain,  R.  F.  I4.-CM.  Roy,  Art.  (U) 

Mnndy,  A.  M.  late  Capt.  Notts.  Mil. 

Mundy,  Sir  George.  KCB.  Admiral  (1/.) 

Mundy,  George  V.  CB.  Col.  19th  Regt  (U) 
Mundy,  George  Rodney  Rear-Adm. 

Munro,  Campbell  late  Capt.  Gren.  Gda, 

Mtmehison,  Rod.  M.  late  Capt.  50th  Regt. 

Mure,  Wn.  Lt-CoL  (ret.)  Soo.  F.  Gds.  (1/.) 
Murray,  Sir  A.  Bart,  late  Lt-CoL  S.  Fua.  Gda. 
Murray,  Aug.  Geo.  R.  Went.  R.N. 

Murray,  Zorrf  David  H.  Maj.  late  8.  F.  Gds. 
Murray,  John  Lt-OoL  Gr.  Gds.  (U) 


Murray,  John 
Murray,  Lord  J.  0.  P. 

Gds.  <tt) 
Murtogb,  John 
Mussanden,  W. 
Muttlebury,G.A. 
•      Gds.  (U) 
Myers,  W.  J. 


Lieut.  %}*. 
Col  (ret)  Seo,  Fua. 

Surg.  h.p.  6th  Regt. 

Lieut.  8th  Hussars 

Lient  late  4th  Drag. 

Col.  h.p.  R.S.C. 


Capt  15th  Raft  (U) 

Major  General 

Maj.-Gen. 

Colonel  unatt. 

Capt.  R.N.  (1J.) 


Naugle,  Henry 
Napean,  Wm. 
Napier,  R.  H.  D.  £. 
Napier,  Geo.  T.  C.  CB, 
Napier,  Gerard  John 

Dep.  Qua.  Mas.  Gen.  Canada 
Nason,Jno.  Maj.  12$  Dep.  Batt  Athlone(U) 
Naylor,  C.  Scarlin  Major  Paym.  Con. 

Estab.  Yarmouth  (1/.) 
Naylor,  Jas.  Sadler        Lt-Col.  late  8th  Hues. 
Nedham,  W.  R.  Cot  RA. 

Nelson,  Horatio  Comm.  R.N.  (1/.) 

Nelson,  Thos.  Surg.  R.N. 

Neville,  Edward  Lt-Col  8oo.  Fua.  Gds. 

Neville,  J2*v.  H.  late  Lieut  1st  Drag.  Gds. 
Newdigate,  Edw.  Major  Rifle  Brig. 

Newdigate,  F.  W.         Lt-Col  late  Colds.  Gds. 
Lt-Col.  Staffd.  Rifle  Volunteers  (XI) 
Newenham,  C.  B.  Bsq.  late  of  the  Ord. 

nanee  Dept  (1/.) 
Newton,  Wm.  Sam.  CoL  Colds.  Gds. 

NiohoU,  Hume  Capt.  1st  Royal  Drags. 

Nioholls,  George  Paym.  RN.  (U) 

Nioholls,  Henry  Maj.  (ret)  94th  Regt  (U) 
Nicholson,  Lothian,  CB.  Lt-Col.  RE.  (U) 
Niool,  James  late  Capt  13th  Regt 

Nicoil,  Chas.  R  Surg.-Maj.  Gren.  Gds.  (U) 
Nioolls,  Geo.  Green  Lt-Col.  late  1st  Dr.  Gds. 
Nioolson,  Sir  Fred.  W.  E.  Bart.  Capt 

R.N.  (XL) 
Noble,  Andrew  Captain  R.A. 

Noble,  Jno.  Geo.  Capt  1st  Roy.  Lan. 

Mil.  <U) 
Noble,  W.  Capt  late  Q.O.L.I.  MIL  (II.) 

Nollotb,  Edward,  MD.  Suigeon  R.N. 

Norbury,  T.  C.  N.  late  Capt.  Gerabiniers 
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Norolifle,  Norcliffe,  KH.  Maj.-Gen. 

Norcott,  Wm.  a  R.  CB.  Col.  unatt  (U) 

Norman,  C.  J.  W.      Maj.  72nd  Highdra.  (1/.) 
Norman,  Henry  late  Lieut  10th  Hussars 

Norman,  H.  W.  Lt-Col.  CB.  31st  Beng.  L.I. 

Asst  Mil.  Seo.  to  Com.-in. chief  (11) 
Norris,  Geo.  Goodwin  14. 2nd  Warwick  Mil. 
North,  C.  Napier  Lt-Col  60th  Rifles  (U) 
North,  J.  S.  D.  Col.  late  Q.O.L.I.  Mil  (1/.) 
North,  Am.  W.  H.  J.  Lieut,  lit  Life  Gds. 
Northqr,  E.  R.  Capt.  late  52nd  Regt.  (II.) 
Norton,  John  late  Capt  84th  Regt  (U) 

Not*,  A.  H.  Capt,  Indian  Navy 

Nott,  John  Thomas  Commr.  R.N.  (1/.) 

Nugent,  C.  B.  P.  N.  H.  Major  RE.  (11) 

Nugent,  C.  Edward         late  Lieut  43rd  Rest 
Nugent,  E.  C.  Lieut  Gren.  Gds. 

Nugent,  Sir  G.  E.  BarU  late  Lt-Col  Gr. 

Gds.  (1/.) 
NuthaU,  W.  F.     Major  18th  Beng.  N.I.  (1/.) 


Capt.  68th  Regt  (1/.) 
Capt  78rd  Regt.  (1/.) 


Oakley,  Geo.  I.  A. 
O'Brian,  W.  C. 

O'Brien,  Donatus  late  Capt  RS.O. 

O'Brien,  H.  H.  Donatus        Major  (ret)  R.A. 
O'Brien,  Joseph  Rear-Adm. 

O'Brien,  J.  T.  N.  Major  20th  Regt. 

O'Brien,  R.  S.     Maj.  Staff  Officer  of  Pen.  (1/.) 
O'Brien,  Terence      Major-Gen.  Comg.  Troops 

in  Ceylon 
CByrne,  Robert,  Esq.  FRGS.  Navy 

Agent  (1/.) 
O'Connor,  L.  S.  CB.  Col  1st  W.LR. 

O'Flaherty,  Rich.  James  Dep.  Insp.  Gen. 

of  Hospitals  (11) 


Ogilvie,  Alex.  MD. 

Med.  Dep. 
Ogilvy,  Thomas 
O'Grady,  Hayes 
O'Halloran,  H.  D. 


Dep.-Insp.-Gen,  Ordn. 

Col  2nd  Life  Gds.  (1/.) 
Vice- Admiral  (1/.) 
Col.  (ret  full  pay), 

1st  W.  I.  Regt.  (II.) 
Oldfleld,  Aldred  Capt  15th  Regt  (U) 

Oldfleld,  Chas.  J.     Lt-Col  (ret)  Bengal  Army 
Oldfleld,  Richd.  Capt.  Royal  Artillery 

Oliveire,  B.  FRS.  FSA.  MP.  Capt  late 

Surrey  Yeomanry 
Olivier,  H.  S.  Lieut-Col  late  65th  Regt, 

O'Maley,  Edward 
Ommanney,  Octavius 

Volunteers  (11) 
Onslow,  Arthur  Edw. 

Pub.  Gds. 
Ord,  Harry  St-G. 

Dominica 
Ord,  W.Redman 
Orkney,T.J.E*B£of 

Yeo.  (late  9th  Lane.) 
Orlebar,  Orlando 
Ormsby,  Arthur 
Orrasby,  John  William 


Paym.  R.N, 
Capt.  Surrey  Rifle 

Lieut-Col.  late  Seo. 

Lt-Col  R.E.  Lt-Gov. 

Maj.-Gen.  RE. 
Capt  Commt  Bucks 

Comm.  R.N. 
Capt  unatt 
Col.  R.A. 
Ormsby,  Thomas  Ute  Capt  92nd  Regt 

Ostrehan,  E.  S.  Lieut  25th  Bomb.  N.I. 

Otway,  Charles  Maj.-Gen.  RA. 

Ouohterlony,  John        Capt,  Mad.  Engrs.  (11) 
Owen,  C.  Cunliffe  Capt.  R.N. 

Owen,  C.  H.    Major  RA.  Prof,  of  Art.  Roy. 
Mil  Academy,  Woolwich  (1/.) 

Owen,  H.  late  Lt-Col.  RA. 

»2 
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Owen,  H.  C.  Cunlifle,  CB.  Lt-Col.  RE. 

Paget,  Fred.  CoL  late  Colds.  Gds.  (II.) 

Paget,  Patrick  L.  C.  Lt-CoL  fa^eSeo.  Pas.  Ods. 
Paldngton,  Sir  John.  S.  Bort.  late  Pint  Lord 

of  tlie  Admiralty,  MP. 
Pallker,  H.  CoL  RA. 

Pslliser,  Wn.         Cept.  18tfa  Lt  Drags,  Maj. 

Brig.  Dublin 
Palmar,  Pradariek  Capt  Seo.  Fus.  Gds. 

Palmer,  John  Capt.  RJf .  (U.) 

Palmer,  Roger  Capt  2nd  Life  Guards 

Palmes,  John  P.  Comm.  R.N.  (U) 

Parish.  H.  Woodbioe       Bt-Major  45th  Regt 

Asst  Mil.  See.  Barbadoes 
Park,  John  Steele  Lieut  &.N.  (II.) 

Parker,  Sir  Chas.  C.  Jtort  Vice- Admiral 

Parker,  C.  W.  Capt  4th  Royal  Middx. 

Mil.  late  69th  Begt  (1/.) 
Parker,  John  Rear«Admiral 

Parker,  Richard  CoL  1st  life  Grds.  (II.) 

Parker,  Sir  William,  Bart.  GCB.  Admiral 
Pariby,  Geo.  Lt-CoL  late  4th  Foot  (II.) 

Pariby,  Sam.  Lieut-Col.  (ret)  Bengal  Art. 
Pariby,  Wm.    Maj . -Gen.  Comdg.  Car.  Brigade 

Dublin  (II.) 
Parnell,  A.  Lieut.  R.E. 

Parnell,  Hon.  Hy.  W.  late  Lieut  RN.  (1/.) 
Parnell,  W.  H.  Capt  Gren.  Gds. 

Parratt,  J.  E.  T.  MD.  Dep.  Insp.Gen.  of 

Hospls. 
Parsons,  UH.H.  Lieut  B.A.  (II.) 

Pascoe,  John  Lt-Col.  (ret)  RA. 

Pasley,  Charles  Capt  RE. 

Pasley,  Sir  Thos.  Sabine,  Bart.  Rear-Adm.  (II.) 
Paterson,  P.  T.  L.  Capt  68rd  Regt 

Patience,  Jas.  Cot  (ret)  65th  Regt 

Patten,  John  Wilson,  MP.     Cot  3rd.  Roy. 

Lane.  Mil.  ADC.  to  the  Queen 
Patten,  East.  J.  Wilson       Lieut.  1st  Life  Gds. 
Patterson,  Darid  Aikman      Capt  Paym.  R.A. 
Patterson,  W.  T.  L.         Lieut.-CoL  91st  Regt 
Patton,  John  Major-Gen.  (II.) 

Paty,  Geo.  Wm.  CB.  KH.     Lt-Gen.CoL  70th 

Regt 
Paulet,  Lord  Frederick,  CB.  Major  Gen.  Insp. 

Gen.  of  MU.  (II.) 
Payne,  W.  R.  Lieut  RN. 

Paynter,  John  Capt  8oo.  Fus.  Gds. 

Paxton,  A.  F.  Lieut  h.p.  11th  Drs.  (It) 

Peacocke,  T.  G.  Capt  94th  Regt. 

Pearse,  Joseph  Capt  RN. 

Pearson,  C.  K.  Capt.  8rd  Bufls  (II.) 

Pearson,  J.  B.       Capt.  late  1st  R.  Chesh.  Mil. 

(1/0 
Pearson,  R.  L.  O.  Bt.-Major  Gren.  Gds. 

Peddie,  C.  Capt  21st  R.  N.  B.  Fus. 

Peel,  A.  Lennox  Major  52nd  Lt  Inf. 

Peel,  Cecil  Lennox  Capt  Sco.  Fus.  Gds.  (II.) 
Peel,  Jonathan,  Right  Hon.  Lieut-General, 
Peel,  J.  Floyd  late  Capt  Sec  Fus.  Gds. 

Peers,  Henry  de  Linne,  Capt  late  Antrim  Mil. 

h.p.  58rd  Regt 
Pemberton,  C.  P.  Capt  Sco.  Fus.  Gds 

Pennant,  A.  H.  Douglas  Capt.  Gr.  Gds. 

Pennant,    Hon.   E.  G.   D.  CoL  Commt   R. 

Caroarv.  Rifle  Corps,  MP. 
PennefeUier,  Sir  J.  Lysaght,  KCB.  Lieut-Gen. 

Col.  22nd  Regt  Comdg.  Troops,  AJdershot 


■,  R.  D.  Capt  E.  Kent  USL 

Pennington,  Hon,  J.  F.  Capt  late  RhV 

Brigade  (II.) 
Pennington,  R.  Capt  late  Cumh.  MiL 

Pepper,  Geo.  N.  Lieut  Slat  Regt 

Pepys,  Edm.  Lietrt  late  1st  Das. 

Perceval,  Spencer  CoL  Colds.  Gds. 

Peroral,  Ernest  A.  Capt  late  11th  Host. 

(II.) 
Pereifal,  Jnc  J.         Lt  2d  Butt.  17th  Regt 

(It) 
Percy,  Hon,  H.  Hugh  ManTen,  CoL  Gren. 

Gds.  ADC,  to  tie  Queen, 
Perigal,  Fred.  Esq.  Admiralty  (lt) 

Perrott,  Sir  E.G.  Lambert     Capt  late  E.  Kent 

Mil.  (lt) 
Pester,  Henry  CoL  RJL 

Petley,  Rob.  Major  h.p.  24th  Lt  Drags. 

Prot  of  MU.  Surreying  at  the  Roy.  MiL 

CoU.  Sandhurst  (It) 
Petre,  John  Barney       Capt  late  1st  Thrg.  (lt) 
Petrie,  Martin  Capt  14th  Regt  Asst 

Topo.  Dept  (lt) 
Petrie,  8amuel,CB.        late  Direc.  of  the  Com. 

(lt) 
Peyton,  A.  W.  Capt  1st  Life  Gds. 

Peyton,  Francis  Lt-CoL  98th  Regt  (II.) 
Phibbs,  Riehd.  Major  4th  Roy.  Lane.  MiL(lt) 
Philips,  Geo.  Capt  RE. 

Philips,  N.  G.  Capt  late  47th  Regt 

Hon.  Corps  Gent-at-Arms  (II.) 
Phillimore,  Wm.  Brough    Capt  late  Gren.Gds. 
Phillipps,  Henry  late  Lt-CoJ.  8rd  Lt  Dgs. 

PhiUips,  Courtenay  Maj.  late  15th  Has. 

Phillips,  Edw.  Major  (ret)  8th  Hues.  (II.) 
PhiUips,  Paul  Winsloe  Capt  RA. 

Phillips,  R.  N.  CoL  Prov.  Bn.  Chatham 

Phillips,  Sir  B.  T.      Maj.-Gen.  Lieut  of  H.M. 

Royal  Body  Guard  (lt) 
Phillips,  L.  Gny  Capt  Gren.  Qds.  (It) 

Phillott,  C.  G.  R  Vice-Admiral  (It) 

Philpot,  Philip  Capt  I  lth  Regt  (It) 

Philpot,  John  T.  Esq.  Paymaster  Gen.  Office 
Phipps,  Hon.  Sir  C.  Beaumont,  KCB.         Col. 

unatt  (11.) 
Pickwick,  Chas.  H.S.    Capt  late  2nd  Som.  Mil 

Capt  Wilts.  Rifle  Yob. 
Pickwick,  W.  E.  Major  late  1st  Royals 

Pidcook,  Thomas  Paymaster  R.N. 

Piers,  C.  B.  Capt  and  Paymaster  RA. 

Pigott,  Francis  P.  Capt  16th  Lancers 

Pilgrim,  J.  Bunoe  Capt  unatt 

Pilkington,  J.  B.  Lieut  94th  Regt 

Pipon,  J.  K.         Col.  h.p.  68th  Regt.  Ass.  Adj. 

Gen.  to  the  Forces 
Pitman,  R.  B.  Lieut,  late  R  E.  Mid.  Mil. 

Pittman,  Frank  Asst.  Paym.  H.  M.  Ship 

Ganges  (lt) 
Plasket,  W.  A.  H.  Lieut  24th  Regt  ( 

Platen,  Count  Swedish  Minister  ( 

Plowden,  C.  H.  C.  Esq.  Board  of  Control  < 
Pooklington,  E.  H.  F.        Lt.-CoL  unatt  Ass. 

Quartermaster  Gen. 
Pocklington,  G.  H.  Capt  18th  R  Irish 

Pole,  C.  V.  N.  Capt.  Cape  M.  Rifles 

Pole,  Edward  Col.  12th  Lancers 

Pole,  Samuel        Major  late  12th  Lancers  (It) 
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Ponsonby,  A.  E.  V.  Capt  Gren.  Gds. 

Ponsonby,2r<m.  Ashley  J.  G.  Capt  lata  Gr.Gds. 
Pope,  James  S.  Esq.  late  of  the  War  Office 
Pope,  Joseph  Sheppard  Paymaster  R.N. 

Popham,  Brunswick  Rear-Admiral 

Popham,  W.  Vice-Adm. 

Porrett,  Robert,  Esq.  Ord.  Dep.  (1/.) 

Portal,  Robert  Major  5th  Lt  Drags. 

Porter,  Hy.  Bdw.  Maj.-Gen. 

Porter,  John  Major  67th  Regt 

Porter,  Thomas  Capt  R.N.  (1U 

Porter,  Whitworth  Major  Roy.  Engineers  (1/.) 
Portman,  Hon  W.  H.  B.  Col.  WestSom.  Yeo. 

Car.  MP.  (II.) 
Poter,  C.  St.  Clair  Ens.  Cape  Mtd.  Rifles  (1/.) 
Potts,  Geo.  Brinewood     Capt  Hon.  Art.  Coy. 

(II.) 
Poussin,Balth.    Capt.  and  Adj.  late  Camb.  Mil. 

(1« 
Powell,  H.  F.       Capt  late  Ceylon  Rifle  Regt 
Powell,  R  A.  CB.  Capt.  R.N. 

Powell,  Thomas  Harcourt  Capt  late  Sco. 

Fus.  Gds. 
Power,  Wm.  Greenshields,   CB.   KH.   Gen. 

Comt  RJL 
Power,  W.  T.  J.  Dep.  Com.  General  CB.  (1/.) 
Powerscourt,  W.W.  Viscount  Lient  1st  L.  Gds. 

(U) 
Powys,  Charles  Edw.  Lient  RN.  (1/.) 

Powys,  Hon.  Charles  J.  Fox  Lt.  86th  Regt. 
Powys,  Hon.  H.  L.  Major  unatt  (11.) 

Pratt,  Robert  Lieut-Col.  23rd  R.  W.  Fus.  (II.) 
Pratt,  Thomas  Simpson,  CB.   Bfaj.-Gen.  Com. 

Troops  Melbourne 
Prendergast,  Charles  Lewis  Ens.  H.M.  Indian 

Army 
Prendergast,  H.  N.  D.    Lieut  Madras  En.  (II.) 
Prentis,  W.  T.   Capt  late  2nd  RN.B.  Dns.  (II.) 
Preston,  J.  N.  Capt  late  8rd  Lt  Dns. 

Price,  Edward,  CB.  Col.  R.A. 

Pringle,  J.  H.     Lt-Col.  Commt  6  Lane.  MO. 

late  Soo.  Fus.  Gds. 
Prior,  H.  M.  Esq.   late  of  the  Ordn.  Dep.  (II.) 
Puckle,  J.  Capt  3rd  Madr.  Lt  Inf. 

Purssord,  J.  Esq.  Ensign  late  103rd  Foot 


Quigley,  Thos.  Haswell 

Ord.  Med.  Dep. 
Quin,  Michael 
Quin,  Richard  R. 


Sen.  Surgeon  h.p. 

Rear-Adm.  (1/.) 
Capt  R.N. 


Raban,  W.        Lt-Col.  (ret.)  22nd  Regt  (II.) 
Radclifle,  William  Capt  RN. 

Radford,  William  Lieut  RN. 

Raikes,  Robert  Lieut  1st  Brecknockshire  Tol. 

Rifles  (II.) 
Rainier,  Daniel  Cot  98th  Regt 

Raines,  Julius  A.  R  CB.  Col.  95th  Regt 

Raines,  J.  R.      Lieut-Col.  late  48th  Regt  Cot 

Commt  Brit.  Swiss  Legion  Depot 
Raitt,  Charles  Rt  Col.  late  unatt 

Raitt,  E.  A.  Esq.  Ord.  Dept  (II.) 

Ramsay,  B.  D.  W.        Major  unatt  Dep.  Astt. 

Quar-Masr.  Gen.  (II.) 
Ramsay,  Francis  Capt  (ret)  RA. 

Ramsbottom,  F.  W.  Lieut  Rifle  Brigade 

Ramsey,  T.  W.    late  Commissary-General  (11.) 
Randolph,  C.  G.  Rear-Adm.  (11.) 


91 
Lieut-Col. 


Randolph,  Charles  Wilson 

Gren.  Gds.  (U) 
Randolph,  G.  G.  Capt  RN.  (It  10s.) 

Rankine,  Robt  Surgeon  (ret)  Bengal  Army 
Raper,  Charles  Lieut  late  Bucks  Yeo. 

Ratcliif,  0.  Capt  1st  Warwick  Rifle  Vols.  (II*) 
Rawdon,  John  Dawson  Maj.-Gen. 

Rawhson,  George     Major  late  1st  W.LR.  '  ' 
Rayley,  Charles  Capt  R.N. 

Rea,  Edward  Col.  2d  Comm.  RM. 

Read,  Constantine        Lt-Col.  h.  p.  Roy.  Staff 

Corps  (II.) 
Read,  C.  C.  Asst  Surg.  Gren.  Gds. 

Read,  0.  H.  Capt  Edm.  Roy.  Rifles  (II.) 
Ready,  Charles  Lt-CoL  (ret)  55th  Regt  (II.) 
Reddie,  Jas.  Esq.  Admiralty,  Som.  House  (II.) 
Redmond,  J.  P.  Major  61st  Regt 

Reed,  Thomas,  CB.         Lieut-Gen.  Cot  44th 

Regt  (II.) 
Reed,  Thomas  Lieut-Col  late  70th  Regt 

Reeve,  Ellis,  PF.  Capt  Cold.  Gds. 

Reeve,  Fred.  Capt  73rd  Regt.  (II.) 

Reeve,  John  General,  Col.  61st  Regt* 

Reeve,  John  Lt-Col.  late  Gr.  Gds. 

Reeve,  Wm.  H.  Lt-Col.  Colds.  Gd>. 

Reid,  A.  G.  Capt  (ret)  Beng.  Army  (II.) 
Reid,  D.  Capt  28rd  R.  W.  Fus. 

Reid,  George  Capt  Beng.  Cav.  (II.) 

Reilly  W.  E.  M.  CB.  Major  Roy.  Art.  (II.) 
Renny,  Henry  CoL  81st  Regt. 

Renny,  Henry  Laws  Lieut  (ret)  R.E. 

Repragton,C.A.A,Court,CB.KH.     General, 

CoL  41st  Regt. 
Reynolds,  Sir  Barrington,  KCB.       Vice-Adm. 

(II.) 
Reynolds,  John  W.       Lieut-Col.  Dep.  AdJ.- 

Gen.  Jamaica  (II.) 
Rich,  Charles  Rear-Admiral 

Rich,  Henry  Commr.  R.N. 

Rich,  G.  F.  Vice-Adm.  (II.) 

Rich,  Geo.  W.  Talbot    Lt  .-CoL  71st  High.  Lt 

Int  (21.) 
Richardson,  James  Col.  unatt  (ll.) 

Richardson,  John  Geo.  Major  (ret)  RM. 

Richardson,  William  CoL  late  of  R.  H.  Gds. 
Ricketts,  St  Vincent  W.  Col.  unatt 

Riddell,  H.  J.  KH.  Gen.  CoL  6th  Foot 

Riddell,  Reginald  Charles  Lieut  Hants  Mil. 
Ridge,  Robert  Stuart  Major  (ret)  86th  Regt 
Ridgway,  Alex.  Capt  1st  Devon  MU. 

Ridley,  Chas.  Wm.  CB.         Major-Gen.  Com- 
manding the  Forces,  Cork 
Ridley,  Wm.  John      CoL  Soo.  Fus.  Gds.  (II.) 
Commr.  R.N. 


Admiralty  (II.) 

Ord.  Dep.  (U) 

Dep.  Lieut. 

Lieut-Gen.  Col. 


Rigmaiden,  James 
Riley,  Spenser  H.  Esq. 
Ripley,  Thos.  G.  F.  Esq. 
Roberts,  H.  C.  Esq. 
Robbins,  Thos.  Wffllam 

80th  Regt.  (lt) 
Robertson,  Geo*  8.  Ens.  51st  King's  Lt  Inf. 
Robertson,  Jas.  Elphinstone  Lt-CoL  6th  Regt 
Robertson,  John,  Esq.  Admiralty 

Robertson,  John,  MD.  Surgeon  R.N. 

Robertson,  Roderick  Capt  70th  Beng.  N.I. 
Robertson,  W.  Capt  1st  R.  E.  MM.  MU. 

Roberts,  C.  P.  Lieut  Bom.  Horse  Art.  (II.) 
Robeson,  George  Lt-Col.  late  MiL  Train  ill) 
Robinson,  Sir  G.  A.  Sort.  Maj.82nd  Reg.  (\L> 
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Robinson,  G.  C. 
Robinson,  H.  W. 
Robinson,  J.  G. 
Robinson,  Oliver 
Robinson,  T.  P. 
Robinson,  Wm. 


Rodd,  John  R. 
Roddam,  Wm. 
Rodger,  Wm. 
Rofe,  Samuel 


Lieut  11th  Hussars 
Asst.  Surg.  Beng.  Army 
Lt-CoL  late  Sco.  Fus.  Gds. 
Colonel  (ret)  F.P.  (1/.) 
Capt  R.N. 
Col.  R.E.  Memb.  of  Ord. 
Select  Committee  (II.) 
Bobinson,  W.  T.  Major  H.A.C.  (It.) 

Rochfort,  J  no.  de  Burgh  Lieut.  Roy.  Art  (iL 
Rochfort,  J.  D.  Capt  Roy.  Lane.  Rules  (1/. 
Comr.  R.N.  111. 
Commr.  R.N.  (U 
Com.  R.N.  (1/, 
Paym.  h.p,  14th  Lt  Drags. 
Rokeby,  H.  Loed,  KCB.  Major-General  (1/.) 
Rolleston,  Jas.  Commr.  K.N. 

Rolt,  T.  F.  Lieut  late  Colds.  Gds. 

Romer,  Rt  Frank  Maj.-Gen.  (ret)  R.A. 

Rooke,  C.  A.  Lieut  late  Hon.  Art  Comp.  (1/.) 
Rooke,  Willoughby  S.  Capt  Sco.  Fus.  Gds. 
Rooper,  Bonfoy  Lieut  late  34th  Regt 

Rose,  G.  E.  Capt  Rifle  Brigade 

Ross,  Albert  E.    Capt  6th  Northmbrlnd.  Fus. 
Dep.  Asst  Quar.-Mas.  Gen.  Aldershot(U) 
Ross,  Sir  Hew  Dalrymple,  GCB.    Gen.  Col. 

Com.  R.A.  (1/.) 
Rosse,  W.  Earl  of     CoL  King's  Co.  Mil.  (1/.) 
Roster,  Geo.  Fred.        Major,  Paymaster  16th 

Lancers  (11.) 
Rough,W.  Henry  Capt  Hon.  Art  Compy  (It) 
Rous,  George  Grey      Lt-CoL  late  Gren.  Gds. 
Rowles,  James  Capt.  late  Rifle  Brigade 

Roxburgh,  Bruce  Capt  (ret)  Beng.  Army 
Budd,  Henry  Major  (ret.)  Bomb.  Army  (11) 
Ruddiman,  Thee.       Capt  (ret)  Madras  Army 

Rudduck,  J.  B.  Esq.  late  Professor  of  Mathe- 
matics Mil.  Sem.  Addiscombe 

Rumley,  Randal  Major-General  unatt 

Vice-Pres.  Council  of  Mil.  Education 

Ruse,  Richard  Capt  late  9th  Regt 

Russell,  Sir  Charles,  BarL    Lt-Col.  Gren.  Gds. 

Russell,  Lord  Chas.  Jas.  Fox  Lt-CoL  late 
60th  Regt 

Russell,  D.  CB.  Brigadier  Gen.  (1/.) 

Russell,  Lord  Edward,  CB.  Capt  R.N. 

Russell,  F.  H.       Lieut  late  Sco.  Fus.  Guards 

Russell,  Henshaw  Lt-Col.  late  60th  Regt 

Staff  Officer  of  Pensioners,  Plym.  (II.) 

Rutherford,  Archibald       late  Major  4th  Foot 

Rutherford,  J.  H.  Major  (ret)  R.E. 

Gov.  of  Mil.  Prison,  Dublin 

Ryoroft,  Nelson       Capt  late  1st  Stafford  Mil. 

Ryder,  Alfred  P.  Capt  R.N.  (lt) 


8abine,Edw.DCL.FRa    MsJ.-Gen.&A.(U) 
St  Clair,  D.  L.  Oapt  R.N. 

St  George,  James  Capt  Barrack  Master 

Clothing  Dep.  Pimlieo 
St  George,  J.  CB.  Cot  Roy.  Art 

Pros.  Ord.  Sel.  Committee  (It) 
Salmon,  Charles  Ens.  48rd  Light  Inf. 

Seimond,  Wm.  Lieut  R.E. 

SaR,Thos.  Capt  2nd  Stafford  Mil. 

SaRoun,  Alex.  Lobd        Lt.-Cot  late  Commt 

Aberdeen  MM.  (It) 
Salwey,  Alfred  Aist  Com.  General 


Sanders,  Gilbert  H. 
Parkhurst  (1/.) 
Sanders,  G.  O. 
Sandham,  Henry 
Sandys,  Edwin  W. 
Sartorius,  Sir  George  Rose 
Sauuders,  T.  H. 
Saurin,  E. 
Savage,  Henry  John 


Capt.  Barrack  Mas. 


Capt  late  Leicester  Mil. 

Major-Gen.  R.E.  {11.) 

Lieut  RJL  (11.) 

Vice-Admiral 

Capt  34th  Regt. 

Vice-Admiral  (It) 

Maj.-Gen.  R.E. 


Saze  Weimar,  E.  S.  Hiyhneu  Prince  Wm. 

Augustus  Edward  of^  Col.  Gren.  Gds. 

ADC.  to  the  Queen  (1/.) 
Sayer,  Fred.  Capt  h.p.  23rd  R.  W.  Fus. 

Scarlett,  Son.  Sir  J.  Y.  KCB.        Major-Gen. 

Cot  5th  Dr.  Gds.  Adj.-Gen.  to  the  Forces 
Scarlett,  Hon.  W.  F.  Lt-Col.  Sco.  Fus.  Gds. 
Schaw,  H.  Capt.  Roy.  En*.  <U) 

Schoedde,  Sir  James  Holmes,  KCB.    Lt-Gen. 

Cot  66th  Regt 
Scott,  Eon.  Chas.  Grantham         Cot  late  Sco. 

Fus.  Gds.  Lt.-Col.  Wor.  Rifle  Volunteers 
Scott,  Edward         Major  late  8th  Hues.  M.P. 

Lt-Col.  Kent  Rifle  Volunteers 
Scott,  Geo.  D.    Maj.  1st  Roy.  Surrey  MIL  (iL) 
Scott,  Henry  Alex.  Maj.-Gen.  CoL 

Commandant  R.A. 
Scott,  Hen.  Young  D.  Capt  RE. 

Scott,  James,  CB.  Rear  Adm.  (1/.) 

Scott,  H.  B.  Br.  Major  9th  Kegt 

Scott,  Sir  Sibbald  David,  Bart.        Capt  late 

Roy.  Sussex  Militia  Artillery  (U) 
Scott,  Wm.  Hen.      Lieut-Gen.  Col.  36th  Rt 
Scovell,  E.  W.  Lt-CoL  96th  Regt 

Scovell,  Sir  Geo.  GCB.  Gen.  Col  4th 

Light  Drags. 
Scovell,  G.  T.        Capt  79th  Highlanders  (U) 
Scovell,  Thornton  Ens.  68rd  Regt 

Scriven,  John     Lt.-Col.  Commt.  Rj3.Mid.Mil. 
Seafield,  J.  C.  Eabx  of  late  RN. 

Seaman,  W.  C.  MD.  Surg.  72nd  Highrs. 

Seaton,   John,  Loed,  GCB.  GCMG.  GCH. 

Field  Marshal,  CoL  2nd  Life  Guards  fU) 
Sefton,  W.  P.  Earl  of  Capt  late 

Grenadier  Gds.  (2/.) 
Senior,  Hen.  CoL  (ret)  65th  Regt  (U) 

Seymour,  Francis,  CB.        Col.  Sco.  Fus.  Gds. 
Seymour,  F.  Beauchamp  P.  Capt  R.H. 

Seymour,  F.  H.  A.  Capt  Rifle  Brigade 

Seymour,  F.  Hugh  G.  Major-Gen. 

~      Lieut.  Gren.  Gds.  (H) 


Seymour,  Leopold  R. 
Seymour,  W.  F. 
Shadforth,  Henry 


Capt  Colds.  Gds.  (It) 
General  (It) 


Shanks,  J.  G.  1st  Lt  Roy.  Mar.  Lt  Inf.  (It) 
Sharp,  J.  H.  Lt  17th  Surrey  Rifle  Vols. i«.) 
Shawe,  C.  Aug.  Lieut-Gen.  CoL  74th  Regt 
Sheffield,  Root  Capt  R.  H.  Gds. 

Shell,  Sir  Justin,  KCB.  KLS.  Major-Gen. 

Ben.  Anay(lt) 
Shells,  F.  C.         Capt.  late  11th  Hussars  (II.) 
Shelley,  Charles  Capt  Sco.  Fus.  Gds. 

Sherer,  Moyle  Major  unatt 

Sherson,  Alex.  NoweU  C*VLUS!*' 

Shipley,  W.  D.         Capt.  58th  Reg.  MiL  Sec 

Cape  of  Good  Hope  (lt) 
Shirley,  H.  CB.  Major-Gen.  Coming. 

the  Brig.  Curraah  (II.) 
Showers,  Chas.  Lionel    Capt.  14th  Beng.  N-*- 
Shrewsbury  and  Talbot,  Eabl,CB.  Reax-Adm. 
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Shubrick,  T.  Lt.-Gen.  Bengal  Lt  Cav.  (1/.) 
Shuckburgb,  Sir  Francis  R.  Bart.  F.  R.8.    Dep. 

Lieut  of  Warwick 
Shuckburgb,  G.  T.  Franc.  Major  late  Sco. 

Fus.  Gds. 
Sibthorp*  0.  C.  W.  late  Capt.  1st  Dns 

Sidley,  H.  Edm.  de  Burgh,  Col.  (ret.) 

50th  Regt.  (1/.) 
Simpson,  C.  R.         Capt.  late  Qj.  O.  L.  I.  Mil. 
Simpson, R.Hamilton  Cap.  &  Paym.2d  Queen's 
Sims,  Andrew  Com.  R.N. 

Sinclair,  Sir  John  G.  Bart.  Vice-Admiral 

Sinclair,  W.  Thomson  late  Dep.  Com.  Gen. 
Singleton,  John  Maj.-Gen.  (ret.  full  pay) 

11th  Regt. 
Sit  well,  H.  S.  Lieut.  R.E. 

Skinner,  T.  H.  Ens.  8th  or  King's 

Skinner,  Thos.  Major  late  Ceylon  Regt. 

Skipwith,  George  Major  11th  Dep6t  Batt 

Preston  (11.) 
Skyring,  Chas.  Francis  CoL  R.E. 

Slade,  Alex.  F.  A.  Capt.  100th  Regt.  (1/.} 
Slade,  Charles  G.  Lieut.  Rifle  Brig.  (11.) 

Slade,  William  H.  Major-Gen.  R.E. 

S laden,  Joseph  Lieut.  Royal  Art.  Q.I.) 

Slark,  W.  Dep.  Lt.  Kent  Capt  late  E.  K.  Mil. 
Sleigh,  Sir  J.  W.  KCB.  Gen.  Col.  9th 

Lancers  (1/.) 
Sloper,  N.  W.  Capt  R.  Wilts  Mil 

Smart,  Root  KB.  Rear- Admiral  (U) 

Smith,  A.  MD.  late  Director-General 

Army  Med.  Dep. 
Smith,  Felix  V.  Capt  late  2nd  Dr.  Gds. 

Smith,  Gerrard  Lieut  Sco.  Fns.  Gds. 

Smith,  H.  Fowl.  MD.  Staff-Surgeon  (1/.) 

Smith,  Hy.  Porter  Lieut  h.p.  Rifle  Brig.  (U) 
Smith,  James  Webber,  C.B.  Col.  unatt 

A2)C.  to  the  Queen 
Smith,  Jervoise.     Capt  Roy.  Edmonton  Rifles 
Smith,  Jno.  H.  Lieut.  Roy.  Engrs.  (1/.) 

Smith,  John  Louis  Maj.-Gen.  (ret.)  R.A. 

Smith,  Sir  J.  M.  Frederic,  KH.        Lieut -Gen. 

Col.  Commandant  R.E. 
Smith,  Joshua  Simmonds         Col.  unatt. 
Smith,  Percy  G.  L.  Lieut.  R.E. 

Smith,  Thomas,  Esq.  Army  Agent 

Smith,  Thos.  Charlton  Col.  unatt.  (1/.) 

Smith,  W.  Lieut,  h.p.  R.  Art.  Drivers 

Smith,  W.  Sydney  Rear-Adm.  R.N. 

Smyth,  E.  S.  R.  Lieut  late  28th  Regt. 

Smyth,  Henry,  CB.  Col.  76th  Regt.  (11.) 

Smyth,  Henry  Augustus  Capt  R.A.  (1/.) 

Smyth,  J.  G.  CoL  2nd  West  York  Lt.  Inf.  MP. 
Smyth,  J.  M.  Capt  (ret)  10th  Regt.  (1/.) 
Smyth,  James  S.  Ens.  63rd  Regt 

Smythe,  Wm.  Jas.  Col  R.A. 

Sole,  H.  W.  Capt.  5th  West  York  Militia  (11.) 
Somen,  R.  J.  Capt,  11th  Hussars 

Somerset,  Edw.  Arth.  MP.       Col.  h.p.  unatt. 

Asst.  Qua.  Mas.-Gen.  Portsmouth 
Sondes,  G.  W.  Lord      Capt.  late  R.  H.  Gds. 
Sotheby,  Edward  S.  Capt  R.N. 

Sotheby,  F.  S.  CB.        Lt-Col.  (ret.)  Bengal 

Art  (11.) 
Spearman,  H.  R.  Lieut.  91st  Regt. 

Spedding,  Carlisle  Lt-Col.  h.p.  32nd  Regt 
Spelre,  Arch.  Alex.  Lieut.  Sco.  Fug.  Gds. 
Spencer,  Hon,  J.  W.  S.  Capt  R.N. 


X.  Ill) 
8.(11.) 


cer,  Hon.  R.  C.  H.         Col.  (ret)  R.A. 
ioer,  Henry  Capt  late  4th  Royal 

Middlx.  Mfl.  (1/.) 
Spicer,  R.  W.  late  Capt.  16th  Lancers 

Spink,  John,  KH.    Lieut-Gen. Col.  2nd  Quns. 

Royals  (1/.) 
Staoe,  W.  8.  Capt.  R.E. 

Stacey,  George,  Esq.  Ordn.  Dep. 

Stacey,  J.  W.  Esq.  Clerk  Contract  Branch  (1/.) 
Stack,  Nath.  M.  Maj.-Gen.  unatt. 

StanhopeySir  Edwin  F.8*Bart.  Capt.  R.N.(1/.) 
Stanhope,  H.*  Vice-Admiral 

Stanhope,  Philip  Spencer  Maj.-Gen.  (1/.) 

Stanhope,  Walter  T.  8.  Capt.  1st  West 

York  Yeo.  Car.  (1/.) 
Stanley,  Hon.  Fred.  A.      Lieut.  Gr.  Gds.  (1/.) 
Stanley,  Hon.  J.  C.  Capt  Gr.  Gds. 

Stapleton,  F.  G.  Capt.  Gren.  Gds. 

Stapylton,  G.  Ck  C.  Lt-Col.  32d  Light  Inf.  (1/.) 
Staunton,  George  Col.  Cape  Mounted  Rifles 
Staunton,  G.  S.  L.  Lt  Hants  Mil.  Art.  (1/.) 
Staveley,  Edmund  Lieut.  R.A. 

Stawell,  W.  St.  L.  Alcock         Lt-Col.  North 

Cork  Rifles(  1/.) 
Steele,  Aug.  F.      Lt-Col.  9th  Roy.  Lane.  (1/.) 
Steele,  T.  Montague,  CB.       Col.  Colds.  Gds. 

ADC.  to  the  Queen 
Steevens,  Chas.  Lt.Col.  late  20th  Regt. 

Stebelin,  Ben.  Spicer  Col.  R.E. 

Stephens,  F.  S.  M.  Capt.  2nd  Royal 

Midx.  Rifles 
Stephenson,  B.  C.      Lieut  2nd  R.  Midx.  Mi). 
Stephenson,  F.  C.  A.  CB.    Lt-Col.  S.  F.  Gds. 

Dep.  Adj.-Gen.  China  (U) 
Stephenson,  H.  J.  Capt.  late  18th  Royal 

Irish  1st  Surrey  Rifle  Volunteers  (11.) 
Stephenson,  S.  V.  Capt.  Sco.  Fus.  Gds. 

Stepney,  A.  St.  G.  H.  CB.  CoL  Colds.  Gds.(l/.) 
Stepney,  S.  Cowell,  KH.  Lieut. -Col.  late 

Colds.  Gds.  (1/.) 
Stevens,  J.  Harvey    Major-General  R.M.  {1/.) 
Stevens,  Wm.   Capt.  h.p.  Land  T.  Corps  (11.) 
Stevenson,  Thos.  Paym.  late  7th  Dr.  Gds. 

1  Stevenson,  W.  G.    Lieut  late  Sco.  Fus.  Gds. 
Steward,  Edwin  A.  T.  Maj.  21st  R.  N.  B. 

Fus.  py 
Stewart,  D.  S.  Capt.  (ret)  llth  Hussars 

Stewart,  J.  A.  Capt.  late  llth  Hussars 

Stewart,  R.  F.  S.  Lieut,  late  Scot  Fus.  Gds. 
Stewart,  Sir  Houston,  KCB.  Vice-Adm.  (1/.) 
Stirling,  P.  M.  Lieut,  (ret)  Madras  Army 
Stockenstrom,  Sir  A.  Bart.        Capt  h.p.  Roy. 

Corsican  Rangers  (1/.) 
Stoney,  F.  S.  Lieut.  Royal  Art  (1/.) 

Stopford,  James  J.  Capt  R.N.  (11.) 

Stopford,  Richard  H.  Capt.  R.N. 

Storer,  Arthur  t.  Lieut  R.E. 

Storks,  Sir  Henry  K.  KCB.    Maj.-Gen.  Lord 

High  Commissioner  Ionian  Islands 
Story,  B.  T.  Wm.  Col.  (ret)  R.A. 

Stovin,  Sir  Frederick,  GCB.  KCMG.  Gen.  Col. 

83rd  Regt.  (1/.) 
Stow,  Harry  Col.  (ret.)  R.A.  (1/.) 

Stracey,  Edw.  J.        Lt.-Col.  late  Scot  Fus. 

Gds.  (1/.) 
Stracey,  Henry  H.  D.      Capt  Scot.  Fus.  Gds. 
Strafford,  Earl  of        Cot  Edmon.  Roy.  Rifle? 
Strahan,  William  Lieut.  R, ' 
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Strange,  C.  J.  Major  R.A.  (1/.) 

Strange,  H.  F.  CB.  Lt-Col.  Roy.  H.  Art  (1/.) 
Strangways,  W.  A.  F.  Capt  R.H.  Art 

Streathfield,  Chat.  Ogle  Maj.-Gen.  R.E.  (11.) 
Strickland,  Edw.  Asst.  Com.  Gen.  (1L) 

Strode,  Sir  B.  Chetham.KCB.  KCH.  Admiral 
Strong,  Clement  W.  Lt.-Col.  Colds.  Gds.  (II.) 
Stuart,Charles  Maj  .-Gen.  h.p.  Ceyl.  Rifled  1/.) 
Stuart,  J.  F.  D.  Criohton      Lt.-Col.  Or.  Gds. 

MP.  (1/.) 
Stuart,  Ramsey  Lieut  94th  Regt 

Studd,  Edward  Major-General 

Sturdy,  James  Barlow  Stewardaon     Capt  5th 

Lancashire  Artillery  Volunteers  (1/.) 
Sturgeon,  Chat.  Ens.  late  24th  Regt. 

Start,  C.  N.  M.P.  Lt.-Col.  Or.  Gds.  (1/.) 
Styan,  Arthur         Capt  Queen's  Westminster 

Rifle  Volunteers  (11.) 
Suliran,  G.  A.  F.  Col.  5th  Lt.  Drs. 

Sullivan,  Sir  C.  Bart.  Vice.Admiral 

Sullivan,  Wm.  CB.  Col.  Insp.  F.  O.  Bristol 
Sutherland,  Edward  Maj.  unatt.  Barrack 

Mas.  Woolwich 
Sutherland,  Wm.  CB.  Lt-Gen.  Col. 

93rd  Highlanders  (1/.) 
Sutton,  John  late  Major  47th  Regt. 

Sutton,  W.  Col.  81st  Regt. 

Swaffield,  C.  J.  Orton  Major  81st  Regt. 

Swan,  J.  Percival  Capt  3rd  Roy.  Midx.  Mil. 
Swann,  Jno.  S.  Capt  22nd  Regt  (1/.) 

Swatman,  Wm.  Col.  3rd  Beng.  E. 

Fus.  Capt  King's  Lynn  Rifle  Vols.  (1/.) 
Sweney,  Mark  H.    Capt  R.N.  Greenw.  Hosp, 


Sweny,  John  C. 
Swinburne,  C.  H. 
Swiney,  Geo. 
Swinfen,  P.  H. 
Sykes,  F.  H. 
Sykes,  Wm. 
Sykes,  W.  H.  FRS. 

MP.  (II.) 
Symonds,  T.  P. 


Capt.  91st  Regt 
Rear-Admiral  (1/.) 
Gen.  Bengal  Art.  (1/.) 
Capt  5th  Dr.  Gds. 
Capt  late  11th  Hussars 
Chaplain  to  the  Forces 
Col.  (ret)  Bom.  Army 

Major  Hereford  Mil. 


Tabuteau,  A.  O.  Lieut  93rd  Highlanders 

Talbot  C.  R.  M.  Esq.  Dep.  Lieut 

Talbot,  Hon.  W.  L.  Capt  h.p.  21st  Fus.  (1/.) 


Tanner,  Edward 
Tate,  Jas.  Roddam 
Tatham,  Edward 
Tattnall,  R.  C. 
Taylor,  Arthur  Joseph 


Capt  8th  or  King's 

Paym.  R.N.  (1/.) 

Capt.  R.N, 

Commr.  R.N. 

Col.  R.A. 


Taylor,  Brook  Col.  unatt.  Com.Brig.  Aldershot 
Taylor,  H.  G.  A.  CB.  Gen.  Mad.  Army  (11.) 
Taylor,  Jeremiah  Lieut-Gen.  Col.  59th  Regt 
Taylor,  J.  M'K.  Maj.  2nd  Bomb.  Lt  Cav. 
Taylor,  R.  C.  H.  CB.     CoL  Assist.  Adj.  Gen. 

Dover 
Taylor.Thos.  Matt  Maj.-Gen.  Beng.Army  (U) 
Teevan,  Geo.  J.  Lieut  94th  Regt. 

Teesdale,  Henry  George  CoL  R.H  A. 

Tempest,  A.  C.  Capt.  11th  Hussars 

Tempest,  Lord  A.  F.  C.  W.  Vane        Lt.-Col. 

late  Soo.  Fus.  Gds. 
Tempest,  Thos.  R.  P.    Col.  (ret)  23rd  Royal 

Welsh  Fusilier* 
Temple,  GrenviUe  M.  Lieut  RJJ.  (1/.) 

Templeman,  A.  Capt  21st  R.  N.  B.  Fus. 


Teush-Hecker,  C.  H.  Lt-Col.  Cav.  Dep. 

Maidstone  (If.) 
Thelluson,  A.  G.  B.      Major  late  Colds.  Gds. 
Thesiger,  Hon,.  Fred.  A.  Lieut-Cot 

95th  Regt  (1/.) 
Thomas,  H.  J.       Lt-Col.  h.p.  Roy.  Art  (U) 
Thompson,  Chas.  Wm.  Lt.-Col.  7th  Drs.  Gds. 
Thompson,  Daniel  Capt  67th  Regt. 

Thomson,  Francis  Ringler  Maj.-Gen.  R.E. 
Thomson,  Harry  Lieut-Gen.  Beng.  Army  (1L) 
Thompson,  J.  MD.  late  Ass.  Sur.  R.N. 

Thomson,  R.  Kennedy  Lieut  B.N. 

Thomson,  R.  T.  Major  late  1st  Drag.  Gds. 
Thorndike,  Daniel  Col.  RJL 

Thornton,  Wm.  Col.  (ret.)  Gren.  Gds. 

Thoroid,  George  E.        Col.  (ret  fcp.)  Lt-OoL 

Kent  Rifle  Vols.  (1/.) 
Thring,  J.  E.  Major  R.A. 

Thursby,  Jas.  L.  Capt  22nd  Regt.  (If.) 

Thursby,  Rich.  H.  Capt.  Colds.  Gds. 

Thynne,  Alfred  W.  Capt  Gr.  Gds.  (II.) 

Tidy,  T.  H.  Col.  unstt 

Tinkler,  W.  A.  late  Hon.  Corps  Gen.-at-Anm 
Tinling,  C.  S.  Lieut,  late  82nd 

Tipping,  Alfred  Lieut-Col.  late  Gren.  Gds. 
Tireman,  Hy.  Stephen  Major  (ret.)  RA. 

Tobin,  Jos.  Webbe  Gen.  CoL  Com.  R.A. 

Tollemache,  Wm.  Aug.  Capt.  late  2nd  L.  Gds. 
Tollnor,  W.  M.  Lieut  R.  A.  Ql.) 

Tomkinson,  E.     Major  late  8th  Hussars,  Cav. 

Depdt,  Canterbury 
Tomline,  G.  Col.  N.  Line.  Mil  (1/.) 

Tomline,  Wm.  Capt.  late  10th  Hussan 

Torrens,  R.  H.  Cornet  2nd  Drag.  Gds. 

Tottenham,  Charles  James     Lt-Col.  Denbfeh 

Yeo.  Cav.  Capt.  late  2nd  Life  Gds.  (1/.) 
Tottenham,  C.  G.  Lt.-Col.  Scots  Fus.  Gds. 
Toulmin,  Augs.  Esq.  late  H.E.LC.  Sea  Ser. 
Tower,  H.  Lt-Col.  Colds.  Gds. 

Townsend,  H.  J.  Stephens  T.      Lieut  late  2nd 

Life  Guards 
Townshend,  Hy.  Dive  Maj.-Gen.  (H.) 

Townshend,  John  Maequis  Rear  Adm.  (M«) 
Travers,  F.  S.  Capt  60th  Royal  Riffles  (ID 
Travers,  J.  O.  Lt-Col.  R.M.  Asst.  A4j.  Gen. 
Trefusis,  Hon.  W.  R.      Capt  Soots  Fus.  Gds. 

(1/.) 
Tremayne,  Arthur  Lt-Col.  18th  Lt  Df* 

Trench,  Hon.  W.  Le  Peer  Lieut  R.E.  W 
Trevelyan,  H.  A.  Major  7th  Husssw 

Trevelyan,  Jas.  Harrington  Lieut-Col.  unatt 
Trevor,  W.  C.  Msjor  14th  Regt.  P«0 

Triphook,  T.  Esq.  Sec.  B.N.  ("•) 

Tritton,  F.  B.     Major  5th  Depot  Batt.  We  <* 

Wight  . 

Troilope,  Chas.  CB.       Maj.-Gen.  Command- 
ing Troops,  Nova  Scotia  „  . 
Troubridge,  Sir  T.  St.  V.  H.  Bart.  OB.     CoL 

h.  p.  22nd  Regt  Dep.  Adj.  Gen.  AJ>*» 

to  the  Queen  (11.)  .  g. 

Trydell,  Botet  Maj.-wo. 

Tucker,  Sir  Edw.  K.C.B.  „  *■* 

Tudor,  John  Capt.  R^«  0*/ 

Tuite,  Hugh  Manley  Major-Gen. 

TulUbardine,  Maequis  of       Lieut.  8cots  Fn* 

Guards  (1/.)  _.  n 

Tulloch,  Sir  Alex.  Murray,  K.C.B.   Maj.-Gen* 

Sup.  of  Pensioners  (1/.) 
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Tullob,  Alex.       CoL  R.A.  Sap.  R.  Car.  Dept 

(U) 
Tapper,  Chas.  Wm.    Capt.  late  K.O.L.I.  Mil. 
Turner,  Chas.     Assist.-8urg.  9th  Beng.  Light 

Cavalry  (U) 
Turner,  C.  H.  Capt.  late  Gren.  Gds. 

Turner,  George,  C.B.     Lieut-Gen.  R.A.  Col. 

Commandant  (1/.) 
Turner,  Henry      Assist-Surg.  Soo.  Fub.  Gds. 
Turner,  James  Trench  Ens.  78rd  Regt 

Tumor,  George,  Lieut.  2nd  Queen's  Royals 
TuyU,  Sir  Wm.  KCH.  Gen.  CoL  7th  Has. 
Tweedie,  Michael  Capt.  h.  p,  RJL 

Twemlow,  G.  Maj  .-Gen.  Beng.  Art.  (1/.) 

Twyford,  A.  F.  Ens.  2nd  Queen's  (if.) 

Twyford,  H.  Capt.  36th  Regt.  (1/.) 

Twynam,  P.  A.  A.        Cant.  16th  Regt.  Major 

Brigade,  Aldershot  (II.) 
Tylden,  John  Col.  (ret)  R.A.  (II.) 

Tylee,  Alfred  Col.  (ret.)  R.A.  (1/.) 

Tyler,  E.  S.  Lieut  Royal  Engs.  (1/.) 

Tyler,  Sir  George,  K.  H.  Vioe-Admirai  (1/.) 
Tynte,  Chas.  K.  Kemeys  Capt  late  Gren. 

Guards  (1/.) 
Tyssen,  F.  S.  D.       Lieut  late  4th  Drag.  Gds. 

Uffington,  W.  A.  F.  Viscount  Lt  Gren.  Gds. 
Upton,  Hon.  Arthur  Major-General  (1/.) 

Upton,  Hon.  Geo.  Fred.  C.B.   Major-Gen.  (II) 
Underwood,  G.  A.     Lt.-Col.  (ret.)  Mad.  Art. 
Underwood,  J.  J.    Lt.-Col.  (ret)  Mad.  Eng. 
(U) 

Vaober,  P.  S.  Bt-Major  88rd  Regt  (11. 

Valpy,  Ant.  B.  Capt  R.N.  (U 

Varlo,  George  Maj.  h.p.  R.  M.  (1/. 

Vassall,  Rawdon  J.  P.  Col.  unatt  (II. 

Vaughan,  J.  F.        Lt.-Col.  R.  Mon.  L,  I.  Mi 
Yentry,  T.  T.  A.  Loed    Capt.  h.  p.  43rd  Regt 
Vereker,  Hon.  S.  P.  Major- Commandant 

Limerick  Artillery  Militia 
Vernon,  Bowater  Henry  Capt.  unatt. 

Vernon,  G.  A.        Lieut-Col.  late  Colds.  Gds. 

Lieut-Col.  Staffordshire  Rifle  Vols. 
Vernon,  Henry  Arthur  Capt.  R.A. 

Verschoyle,  H.  W.  Capt.  Gren.  Gds.  (1/.) 
Vesey,  Geo.  Hy.  Capt.  R.A. 

Vicars,  H.  J.  A.  Capt.  18th  Roy.  Irish  (1/.) 
Villiers,  Hon.  Fred.  W.  C.      Capt  late  Colds. 

Guards  (1/.) 
Villiers,  Ernest  Ens.  48rd  Light  Int 

Yokes,  T.  W.  Capt  late  Land  Trans.  Corps  ' 
Vyse,  G.  Howard      Lieut-Col.  2nd  Life  Gds. 

Wade,  Hamlet  Coote,  C.B.  CoL  late 

13th  Regt.  (U) 
Wade,  John  Peter       Major  (ret)  Beng.  Army 

(11.) 
Wade,  Seaton  Surg.  R.N.  (II.) 

Wadman,A.J.P.    Capt  King's  Drag.  Guards 

(11.) 
Wahab,  H.  J.       Capt.  and  Paym.  94th  Regt. 
Waite,  J.  F.  S.        Lieut.  Fife  Artillery  (1/.) 
Wake,  R.  W.  Capt  h.p.  Roy.  Afr.  Corps 

Wakeman,  W.  A.  J.     Lieut  2nd  Roy.  Chesh. 

MU.  (II.) 
Wale,  Henry  J.  Lieut  late  2nd  Drags. 

Walbouse,  Edward  Capt  late  12th  Regt 


Lieut.  R.N. 
Col.  2nd  Drag. 


Walker,  Bethune  James 
Walker,  C.  P.  Beauohamp 

Guards  (II.) 
Walker,  D.  Corrie  Lieut  Roy.  Engs. 

Walker,  G.  G.  Major  Dumfries  MU.  (II.) 

Walker,  Sir  Geo.  R.  Bart.       Capt  h.p.  unatt. 
Walker,  Hercules  Major  Rifle  Brigade 

Walker  John  Capt.  66th  Regt  (II.) 

Walker,  John     Geographer  Blast  India  House 
Walker,  S.  Lieot.-CoL  Q.  O.  L.  Inf.  MU. 

Walker,  Wm.      Capt  late  69th  Regt.  Prof,  of 
MiL  Administration,  Staff  College,  Sand- 
hurst (II.) 
Wallace,  Sir  Jas.  MaxweU,  KH.         Lt.-Gen. 

CoL  17th  Lancers  (II.) 
Wallace,  Peter  M.  Lieut-Gen.  R.A. 

Wallaoe,  Sir  W.  T.  F.  Bart.        Lt-Col.  (ret) 

Gren.  Gds. 
Waller,  Geo.  H.  Capt.  7th  Royal  Fusiliers 
WaUington,  J.  C.  Major  late  10th  Hussars  (II.) 
Walmisley,  J.  R.  L.  late  Capt  Hon.  Art.  Comp. 
Walpole,  Horatio  Capt  5th  Northlnd.  Fus. 
Walpole,  John  Col.  R.E.  (II.) 

Walpole,  Wm.  Vice  Admiral 

Walsh,  Arthur  Capt  late  1st  Life  Gds. 

Walton,  Wm.  Lovelace  Lieut-General 

CoL  6th  Northumberland  Fus.  (II.) 
Walwyn,  Jas.  H.  Lieut  23rd  R.  W.  Fus. 

Ward,  Edw.  Wolstenholme  Capt  R.E. 

Ward,  H.  Capt.  (ret.)  Bengal  Army 

Ward,  John  Lt.-Col.  late  95th  Regt. 

Ward,  John  Ross  Capt  R.  N.  (II.) 

Ward,  W.  F.  Capt 

Warde,  C.  KH.  Vice  Admiral 

Warde,  Edw.  Chas.  CB.  Col.  R.H.A. 

Warde,  Francis  M.-Gen.  R.A. 

WardeU,  Wm.  Hy.     Lieut  and  Paym.  late  R. 

Canadian  Rifle  Regiment 
Warden,  Robert         Lt-Col.  19th  Regt  (II.) 
Wardlaw,  James        Maj.  2d  Roy.  Lane  Rifles 
Wardlaw,  Robert  Col.  1st  Roy.  Drag. 

Waring,  Walter  T.  Capt.  Kent  Art.  (II.) 

Warlow,  T.  P.  Capt  R.A.  (II.) 

Warre,  F.  Lieut  late  East  Kent  MUitia 

Warre,  Hy.  L  CB.  CoL  57th  Regt. 

MU.  See.  to  Com.-in-Chie^  Bengal 
Warren,  Charles  Lieut  R.E. 

Warren,  W.  S.  Capt.  late  Rifle  Brigade 

Washington,  John,  FRS.  Capt  RN. 

Watkins,  F.  D.  Capt  (ret)  Bomb.  Art 

Watkins,  Lloyd  V.  CoL  R.  Brecon  MU. 

Watkins,  T.  V.  Capt  RN. 

Watson,  Chas.  Edward     Major  7th  Royal  Fus. 
Watson,  David  H.  Lieut  RN.  (II.) 

Watson,  David,  Esq.  War  Office 

Watson,  Sir  James,  KCB.  Gen.  CoL  14th  Regt 
Watt,  Jas.  Duff.  late  Dep.  Commr.  Gen. 

Waymouth,  Samuel  CoL  unatt. 

Webb,  Theodosius  Capt  late  RE. 

Webb,  C.  H.  Ens.  84th  Regt.  (II.) 

Webber,  Fred.  W.  S.    Lieut.  45th  Regt  (II.) 
Webber,  George  Lieut  RN.  (II.) 

Webster,  G.  M.  MD.  Surg.  Staff. 

Webster,  Guy  Lieut.  16th  Lancers  (II.) 

Wellesley,  Wm.  Hy.  Chas.     Col.  late  7th  Royal 

Fus. 
Wells,  James  S.  Master  R.N.  (II.) 

Wesley,  S.  R.  Maj.-Gen.  D.  A.  Gen.  RM.  (II.) 
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West,  C.  E. 

West,  C.R.8.  Lord,  CB, 

West,  Jas.  B. 

West,  J.  Temple 

West,  Hon.  M.  8. 

Westby,  Jocelyn  T. 

Westenra,  Francis 

Westmacott,  R. 

Westmacott,  Spencer 

Westmore,  Rd.        Col.  (ret)  33rd  Regt  (1/.) 

Westmorland,  Francis  William    Henry,  Earl 

of,  CB.  Col  late  Coldstream  Guards 
Westphal,  Sir  Geo.  Aug.  KU        Vice-Admiral 
WetherallySir  Geo.  Aug.  KCB.  KH.    Lt-Gen. 

Col.  84th  Regt  Comg.  North  Dis.  (1/.) 
Whannell,  George         Lt.-Col.  late  33rd  Regt. 
Wharncliffe,  E.  M.G.  Lord  Lt-Col.  1  W. 

York  Yeo.  Cav.  Lt  late  Gr.  Gds. 
Wheatley,  Wm.  Lt-Col.  (ret.)  Sco.  Fus. 

Gds. 
Wheeler,  J.  Ross        Lt-Col.  (ret)  29th  Regt. 
Wheeley,  J.  S.  Lieut.  8th  or  King's 

Wheler,  Sir  Trevor,  Bart.     Lt-Col.  N.  Devon 

Mounted  Rifles,  late  5th  Drg.  Gds.  (1/.) 
Whiffen,  H.  W.  8.  Esq.         Ordn.  Office,  Asst. 

Acct  General  (1/.) 
Whimper,  F.  A.  Col.  unatt  Major  of  the 

Tower  of  London 
Whitbread,  J.  W.    Capt  late  Suffolk  Artillery 
White,  C.  H.  Capt  and  Adj.  Chesh.  Mil. 

(11.) 
White,  Charles  W.  Capt  Sco.  Fus.  Gds. 

White,  O.  W.  Surgeon  R.N. 

White,  Martin  Vice-Admiral 

White,  Peter  Surgeon  h.p.  72nd  Regt. 

White,  Raym.  Herbt     Lt-CoL  Sco.  Fus.  Gds. 
White,  W.  A.    Asst.  Sum.  late  47th  Regt. 
Whitelocke,  G.  F.  Lt-CoL  late  Ben.  Army 
Whitfield,  C.  T.  Surg.  h.p.  Ord.  Med.  Dep. 
Whitfield,  Hy.  Wase  Col  2nd  W.I.  Regt. 

Whitmore,  Sir  George,   KCH.  Gen.  Col. 

Com.  R.E. 
WhHnall,  W.  B.  Esq.  Paym.  Gen.  Office 

Whitshed,  St  Vincent  B.  H.  Capt.  late 

Colds.  Gds.  (U) 
Wickham,  E.  H.  Lieut  Royal  Art.  (If.) 

Wigram,  Ely  D.  Col.  late  Sco.  Fus.  Gds.  (2/.) 
Wigram,  J.  R.  Capt.  late  Colds.  Gds.  (II.) 
WUdbore,  Fred.  Asst  Surg,  late  Colds.  Gds. 
Wildman  John  Col.  unatt.  (1/.) 

Wilford,  E.  N.      Col.  R.A.  Gov.  R.M.  College. 

Woolwich  {11.) 
Wilkie,  Jno.  L,  Capt  12th  Regt  (If.) 

Wilkieson,  G.  H.  Capt.  62nd  Regt 

Wilkinson,  B.  E.  Lieut  late  4th  R.I.D.  Gds. 
Wilkinson,  Henry  G.  Lt-Col.  Soo.  Fus.  Gds. 
Wilkinson,  Thomas  Lt-Col.  (ret)  Bengal 

Army 
Willes,  Geo.  O. 
Williams-Bulkeley 
Williams,  E.  A. 

Mil.  Academy  Woolwich 
Williams,  Edw.  R.  Rear- Admiral 

Williams,  H.  A.  Ens.  14th  Regt  (U) 

Williams,  Jas.  Edm.  Ins.  General  of  Hospitals 
Williams,  Lawrance  Lieut.  6th  W.  York 

Mil.  (U) 
Williams,  Lewis  Duncan  Maj.-Gen.  (U) 
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Capt  R.N. 

R.  M.  L.  Capt.  R.H.  Gds. 

Major  R.A.  Paym.  Roy. 


Williams,  Montgomery      Maj.-Gen.  R.E.  (1/.) 
Williams,  O.  L.  C.  Capt  R.  H.  Gds. 

Williams,  T.  P.  Lt-Col  Commt  Roy. 

Anglesey  Lt.  Inf.  MP.  (1/.) 
WUliams,  Sir  Wm.  Fenwick,  KCB.  of  Kara, 

Bart.  MP.  Lieut-Gen.  R.A.  Commanding 

Troops  Canada 
WUliams,  William  Surg.  h.p.  99th  Regt 

Williams,  W.  J.  Capt.  R.N. 

Williams,  W.  W.  R.     Lieut  late  4th  Dr.  Gds. 
Willis,  Browne  Maj.-Gen.  R.A. 

Wilmot,  Eardley  Lieut-Col.  unatt 

Wflmot,  Fred.  M.  Eardley         Col.  R.A.  (If.) 
Wilson,  B.  F.  D.  Major-Gen.  (If.) 

Wilson,  C.  T.  Lt-Col.  late  Colds.  Gds. 

Wilson,  Herbert  L.        Capt.  late  71st  Lt.  lnt 
Wilson,  J.  J.        Capt.  R.E.  Inst  in  Fortifica- 
tions Rov.  Mil.  Academy  Woolwich  (11.) 
Wilson,  Sir  John  Morillyon,  CB.  K.H.      Col. 

unatt  Major  Roy.  Hosp.  Chelsea  (11.) 
Wilson,  R.  S.        Capt  52nd  Mad.  N.  I.  (1/.) 
Wilson,  S.  W.  F.  Capt.  65th  Regt.  Major 

Brigade,  Malta  (1/.) 
Wilson,  T.  M.  Colonel  8th  Regt 

Windham,  Chas.  Ashe,  CB.  Major -Gen. 

Comg.  Div.  Bengal 
Windsor-Clive,  Hon.  G.  H.  W.     Capt.  Colds. 

Guards  (If.) 
Windus,  A.  J.  Lieut  H.  M.  Indian  Navy 

(If.) 
Winsloe,  R.  W.  C.     Lieut  21st  R.  N.  B.  Pus. 
Wingfleld,  Chas.  Wm.  CoL  R.A. 

Wiseman,  Sir  W.  8.  Bart      Capt  R.N.  Vice- 

Pres.  Ord.  Select  Committee  (If.) 
Wodehouse,  Edwin  Col.  Roy.  Art  ADC. 

to  the  Queen  (If.) 
Wombwell,  A.        Major  46th  Regt.  7th  Depot 

Batt.  Winchester 
Wood,  H.  Capt.  Rifle  Brig. 

Wood,  James  John  Capt  45th  Regt 

Wood,  R.  Biucher,  CB.  Major-Gen* 

Wood,  Thomas         Maj.-Gen.  late  Gren.  Gds. 
Wood,  William,  CB.  KH.  Gen.  Col. 

3d  W.  I.  R.  (II.) 
Wood,  William        Lieut-Col.  h.p.  R.M.  (1/.) 
Col.  Colds.  Gds. 
KCB.  KCH.  M-Gen. 
Lieut  2nd  Life  Gds. 
Navy  Agent 
Capt  unatt 
Insp.  of  Schools 
Capt  Royal  Art  tti.) 


Wood,  Wm.  Mark 

Woodford,  Sir  John  G, 

Woodsate.  Francis 

Woodhead,  H.  Esq. 

Woodward,  John 

Woolley,  J.  LLD. 

Woolsey,  O.  B.  B. 

Worsley,  Francis  Capt  tsteof  Wight  Mil.  ?1 /.J 

Worsley,  Lord  Capt  late  Roy.  N.  Lincoln  MiL 

Wray,  Henry,  Capt.  R.E. 

Wray,  J.  Esq.  Dep.-Lieut  Lincoln 

Wright,  Chas.  Maj.-Gen.  R.E. 

Wright,  Edward  W.  C.  Bt  Lt-CoL  21st 

Dep.  Batt.  Chichester  (1L) 
Wright,  Jas.  Dennis    Surg.  Maj.  h.p.  Gren.  Gds. 
Wright,  W.  Esq.  late  Commissariat  Dep. 

Wrottesley.i&n,  Geo.  Capt  ILE.  (it) 

Wulff,  H.  Powell        Maj.-Gen.  (ret  tp.)  R.E. 
Wyatt,  Sir  Matthew,     Lieut  late  Hon.  Corps 

of  Gent-at-Arms  (11.) 
Wyatt,  John  Ass.  Surg.  Colds.  Gds. 

Wygram,  Godfrey  J.  Capt  Colds.  Gds. 

Wyndham,  Hon,  Henry      Capt  1st  Life  Gds. 
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Lieut,  late  Colds.  Gds. 
Capt.  Gr.  Gds. 


Wyndham,  P.  E. 
Wynne,  E.  W.  L. 
Wynne,  W. 

Wynyard,  E.  Buckley,  CB. 
Wynyard,  E.  G.  Col.  Gr.  Gds*  (1/.) 

Wynyard,  Rt  Hy.  CB.        Major-Gen.  Lleut- 
Gov.  Cape  of  Good  Hope 


Capt  Colds.  Gds.  (II.) 
Gen.  CoL  68th 


late  Dep.  As.  Com.*Gen. 

Col.  R.E.  (1/.) 

dapt  ItN,  (1/.) 

~imerick 


Yeates,  W.W.  Esq. 

Yolland,  Wm. 

Y onge,  Edm. 

Yonge*  G.  N,  K.  Maj.  17th  Dep.  Batt  Limerkl 


(II.) 
Yonge,H< 


enryJ. 


Captain  61*  Regt 


Yonge,  W.  L.  Capt.  R.A.  (11.) 

Yorke,  Sir  Charles,  KCB.  Lieut-General,  Col. 

33rd  Regt  (1/.  10*.) 
Yorke,  P.  A.  CoL  R.E.  Insp.  Roy.  Mil. 

Academy  Woolwich  (1/.) 
Yorke,  J*  CB.  CoL  late  1st  Drags. 

Young,  Chas.  Allen         Major  late  33rd  Regt. 
Young,  Thos.        Capt  22nd  Regt.  Dep.  Asst. 

Qua.  Mas.  Gen.  Aldershot  (II.) 
Young,  Wm.    Chief  Com.  Field  Train  Dp.  R.  A, 

<U) 

Younghusband*  C.  W,  Lt-CoL  Roy.  Art 

Yule,  Patrick  Maj.-Genl.  R.E.  (11.) 
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Abergavenny,  Rev  J.  Earl  of,Dep.Lt.  Norfolk 
Addington,  W.  Silvester  Capt  R.N. 

Ahmuty,  James  Gen.  Bengal  Artillery 

Airey,  J.  T.  Col.  Colds.  Gds.  CB. 

Alcock,  Thos.  St  Leger     Lt-Col.  Commt  R.E. 

Mid.  Mil.  (8/.) 
Aldham,  W.  C.  Capt  R.N. 

Alexander,  R.         Maj.-Gen.  Col.  24th  Madr. 

N.I.  (3M 
Allen,  J.  L.  Esq.  Dep.  Lieut.  Perthshire 

Allen,  Robt  Capt.  late  5th  Regt  of  Foot 

Anderson,  Thomas  Major  64th  Regt 

Andrews,  Rob.  A.  Lt-Col.  (ret)  80th  Regt 
Archer,  Clement  R.  Capt  late  4th  Dr.  Gds, 
Armstrong,  R.  S.  Maj.-Gen.  R.A. 

Armstrong,  Thomas  Maj.  late  2nd  W.I.R. 

Arrow,  W.  G.  Major  28th  Bomb.  N.  I. 

Ashbnrnham,  Hon.  Thomas,  CB.         Lt-Gen. 

Col.  82nd  Regt. 
Ashmore,  Charles  Maj  .-(Jen.  nnatt. 

Atkinson,  F.  B.        Lieut  late  83d  Regt.  Dep. 

Lieut.  Cumberland  (3/.) 
Atkinson,  Thos.  Ens.  1st  Royals 

Austin,  Thomas  Colonel,  late  69th  Regt 

Ayimer,  H.  Col.  R.A. 

Aylmer,  T.  C.  Col.  unatt  (9/.) 


Baddeley,  F.  H.  Major-Gen.  r.fcp.  R.E. 

Bagot,  Charles  Colonel  3rd  K.  0.  Stafford 

Militia,  late  Gren.  Gds. 
Bainbrigge,  Sir  Philip,  KCB.  Lieut.- 

General,  Col.  26th  Cameronians  (10#.) 
Baker,  George  Capt  R.N. 

Baldook,  W.  Lieut  late  Rifle  Brigade 

Balfour,  C.  J.  Commr.  R.N. 

Balfour,  George,  CB.  Lt-Col.  Madras  Artil. 
Barclay,  A.  K.  Capt.  late  Surrey  Yeomanry 
Barclay,  D.  W.  Capt  late  90th  Regt 

Baring,  RU  Hon.  Sir  Francis  T.  Bart.  MP. 
Barlow,  Geo.  Capt  4th  D.  of  Lane.  Own 

L.  I.  Mil. 
Barnston,  R.  H.  Esq.  Dep.  Lieut.  Ches. 

Barou,  R.  J.  Lieut-Col.  (ret)  R.E.  f  lOt.) 
Barrell,  Justinian  Capt  R.N.  (10t.) 

Bartley,  J.  Cowell  Major  5th  Fob. 

Barton,  H.  W.  late  Lt-Col. 

Barwell,  William  Capt  R.N. 

Bastard,  W.  B.  Capt  late  90th  Regt  (81.) 
Bayfield,  H.  W.  Rear-Admiral 

Bayly,  N.  8.  K.  Capt  R.A.  (8J.) 

Bayly,  John  Major  R.E.  (10*.) 

Baynes,  G.  Macleod  Capt  h.p.  R.  A. 

Bayntun,  W.  H.  Capt  late  12th  Lancers 

Beadon,  George  Capt.  R.N. 

Beauchamp,  H.  B.  Earl  Gen.  Col.  10th  Huss. 
Beaucierk,  Lord  Amelius  W.  Commr.  R.N. 
Belcher,  Sir  Edward,  CB.  Capt  R.N. 


Bell,  Chas.  Wm. 

Hussars 
Bell,  Sir  John,  GOB. 
Benoe,  H.  B. 
Bendyshe,  J. 
Bere,  E.  B. 
Beresford,  Wm.  Hy. 


Lieut,  late  15th  King's 

Gen.  CoL  4th  Reg. 
Col.  Suffolk  Art. 
Capt  Camb.  Mil.  (&) 
Major  late  45th  Regt. 
Capt  late  Rifle  Brig. 
Berkeley,  Rt.  Hon. SirM.F.F. KCB.  Vioe-Ad. 
Bernard,  Peter  Capt  unatt. 

Best,  Hon.  Thomas  Rear-Admiral  (&) 

Beverley,  Geo.  Earl  of  Col.  late  N.  L.  I.  Mil. 
Bidwell,  J.  F.S.A.  Lt.  late  Queen's  Roy.  VoL 
Bingham,  G.  W.  P.  CB.  Lt-Col.  64th  Regt. 
Black,  William  late  Mid.  R.N. 

Blair,  William  Fordyce  Commr.  R.N. 

Blakeley,  A.  T.  Capt.  h.p.  RJL  (lOt.) 

Blanshard,  Rich.   Esq.  late  Lieut-Gov.  and 

Vice-Adm.  of  Vancouver's  Island 
Bliss,  Henry  Baron  de       Capt  late  4th  Royal 

S.  Midx.  Mil.  (9/.) 
BlundeU,  H.  B.  H.    Lieut.  Rifle  Brigade^/.) 
Boggis,  J.  E.  Capt.  h.p.  55th,  Dep.  Lieut 

Essex 
Boileau,  C.  L.      Major  late  Rifle  Brigade  (1/.) 
Boileau,  Sir  J.  P.  Bart.    Lieut  h.p.  90th  Regt 
Bonamy,  John  Lt.-Col.  (ret)  6th  Regt. 

Borland,  Oswald  Commr.  R.N. 

Borton,  Arthur,  CB.  Col.  17th  Dep.  Batt. 

Botfield,  Beriah,  FRS.  MP.  Capt.  late  S. 

Salop.  Yeo.  Cav. 
Boultbee,  Fred.  Moore  Capt.  R.N. 

Bourchier,  Jas.  J.  Major  52nd  Lt  Infry.  (9/.) 
Boustead,  John,  Esq.  Army  Agent  (3/.) 

Bowater,  Sir  E.  KCH.        Gen.  CoL  49th  Rgt 

(10#.) 
Bowen,  A.  F.  J.  Lieut.  R.N. 

Brabaxon,  Rev.  W.  J .  M.  late  Ch.  to  the  Forces 
Brasier,  James  Rear-Admiral 

Breton,  H.  W.         Maj.-Gen.  Col.  56th  Regt 

Comm.  Forces,  Mauritius  (3/.) 
Breton,  Peter  Capt  (ret)  Bombay  Army 

Breton,  Peter  Wright  Capt.  Hants.  MiL  (9/.) 
Breton,  W.  H.  Lieut  R.N.  (3/.) 

Bright,  R.  O.  Lt-Col.  19th  Regt. 

Brigstocke,G.C.H.P.  Captlate4thR.LD.Gds. 
Brooas,  Bernard  Lieut,  late  6th  Dr.  Gds. 

Brook,  G.  S.  Esq.  Ordn.  Storekeeper 

Broughton,J.C.LoRD,GCB.  Col.  R.  Wilts  Mil. 
Brown,  John  late  Mid.  H.  E.  I.  Co.  Sea 

Service  (9/.) 
Brown,  R.  Esq.  FRS.  FLS.    late  Surgeon  Soo. 

Fencible  Regt 
Browne,  Lord  John  T.  late  Lieut  R.N. 

Browne,  Rev.  R.  W.  Chaplain  to  the  Forces 
Browne,  W.  B.  Ensign  late  68th  Regt 

Bruce,  H.  W.  Vioe-Adm. 

Brymer,  J.  Capt  late  5th  Dr.  Gds.  (&.) 

Brymer,  Jas.  Edmund  Lieut  83rd  Regt. 
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Buccleuch,  Walter  P.M.  Duke  of,  KG.  KT. 

PRS.  Lord-Lieut.  Co.  Mid  Lothian 
Bucban,  G.  W.  Fordyoe    Col.  (ret)  R.  H.  Gds. 
Buchanan,  Peter,  Esq.  Dep.-Lieut  Bate 

Buckle,  W.  Hill  Lieut  late  14th  Regt 

Buckley,  E.  P.  Lieut-Gen. 

Budgen,  John  Lieut  R.N. 

Burdett,  Francis  Lieut-Col.  late  17th  Lane. 
Burdett,  Sir  Robert,  Bart.  Col.  late  of  68th  Reg. 
Burgmann,  George  Col.  R.B. 

Burrard,  Sidney  Lt-Col.  Gr.  Gds. 

Burriss,  E.  N.  Lieut  late  Ceylon  Regt. 

Burrowes,  R.  E.  KH.  Col.  late  66th  Regt 
Buralem,  G.  J.  Capt  late  94th  Regt 

Byam,  Edward        Lt-Gen.  Col.  18th  Hussars 

Cambridge,  HRH.  George  W.  F.  C.  Duke  of, 

General  KG.  GCB.  GCMG.  Col.  Sco.  Fus. 

Gds.  Commander-in-Chief  of  the  Army. 
Caldwell,  Charles  B.         Capt.  late  66th  Regt. 
Caldwell,  Henry,  CB.  Capt  R.N. 

Caldwell,  William  Chas.  Capt.  late  47th  Rt(3J.) 
Calvert,  A.  M.  Capt  R.  H.  Art. 

Campbell,  Ad.  J.  Lt-Col.  late  16th  Regt. 

Campbell,  Archibald  Col.  late  46th  Regt. 

Campbell,  D.  L.  Lieut  late  9th  Lancers 

Campbell,  P.  A.  Capt  R.N.  (3/.) 

Campbell,  Robert  Lieut  R.N. 

Cannon,  Edw.  St  Leger  Capt  R.N. 

Cannon,  Frederick  Commr.  R.N. 

Cardigan,  Jas.  Thos.  Earl  of,  KCB.  Maj.-Gen. 

Col.  11th  Hussars  (8/.) 
Carey,  Le  Marchsnt  late  Capt  66th  Regt. 

Carmichael,  Chs.  M.  CB.  Maj.-General,  Col.  8th 

Ben.  Lt-Cav.  (10#.) 
Carmichael,  Geo.  Lynedoch  Major    95th  Regt 
Carpenter,  C.  Lieut  R.N. 

Carter,  W.  G.  FSA.  Solicitor  Colds.  Gds. 

Castle,  William  Langford  Capt  R.N.  (10#.) 
Cator,  B.  C.  Vice-Admiral 

Cautley,  Sir  Proby  T.  KCB.    Col.  (ret)  Bengal 

Art.  (8/.) 
Cave,  Lawrence  Trent      Capt.  late  54th  Regt. 
Chalmers,  P.  Esq.  Capt.  late  3rd  Dr.  Gds. 

Chaloner,  Thomas  Capt  R.N. 

Chamberlaine,  W.  C.  Capt.  R.N.  (9/.) 

Chamberlayne,  John  Capt  R.N.  [Zl.) 

Chambers,  Montague       Lieut,  h.p.  71st  High. 

Light  I.  (9/.) 
Chapman,  J.  J.  Capt  h.p.  R.A. 

Charlewood,  E.  P.  Capt  R.N.  (9/.) 

Charters,  S.  Major  h.p.  R.A. 

Chatterton,  Sir  W.  A.  Bart.  Dep.-Lt  Cork 
Cheere,  John  Capt.  R.N.  (3/.) 

Chetwode,  R.  Col.  h.p.  3rd  Dr.  Gds. 

Chichester,  Hon.  Aug.  G.  C.        Lt-Col.  77th 

Regt.  (9/.) 
Christie,  S.  Hunter,  Esq.  M.A.  Sec  R.S.  late 

Prof,  of  Math.  Roy.  Mil.  Acad.  Woolwich 
Christie,  W.  J.  Capt  late  Gr.  Gds. 

Churchill,  Lord  Alfred,  MP. 

Lieut  late  83rd  Regt. 
Clarke,  George  Calvert  Col. 

2nd  R.  N.  B.  Drags. 
Clavering,  W.  S.       Capt.  late  Northumberland 

Mil.  (3/.) 
Cleveland,  H.  Duke  of,  KG.     Lieut-General, 

Col.  late  1st  Durham  Mil. 
Clinton,  Fred.  Col.  late  Gr.  Gds.  (8/.) 


Col.  (ret)  11th  Hussars 
Lieut.  Gren. 


Clinton,  H. 
Clinton,  Hen.  R. 

Gds.  (9/.) 

Cocks,  Philip  Reginald         Col.  late  R.A.  (3/.) 
Coffin,  J.  Townsend  Vice- Admiral 

Collings,  J.  E.  Lt.-Col.  33rd  Regt  (9/.) 

Colvile,  Henry  Lieut-Gen. 

Congreve,  George,  CB.  unatt. 

Connop,  H.  Lt-Col.  late  55th  Reg.  (8U 

Connop,  Richard  Maj.-Gen.  (3/.) 

Conroy,  H.  G.  Col.  late  Gren.  Gds. 

Cook,  J.  G.       Corn.  Mil.  late  Ens.  53rd  Regt. 
Cookes,  George  Capt.  unatt.  (3/.) 

Cooper,  D.  S.  Capt  late  1st  Royals 

Cooper,  Henry  Col.  45th  Regt. 

Cooper,  Leon  Morse  Col.  unatt. 

Coote,  Robt  Capt  R.N.  (8f.) 

Corbett,  William         Major  late  52nd  Lt  Inf. 
Cotton,  W.  Esq.  Dep.-Lieut.  Essex 

Couper,  Sir  George,  Bart.  CB.  KH.  Col. 

(10,.) 
Cracroft,  Peter  Capt.  R.N.  (9/.) 

Crawford,  W.  T.  Col.  R.A.  (10#.) 

Crofton,  John  F.  Colonel  unatt  Asst 

Sup.  of  Pensioners 
Crole,  G.  S.  Major  late  28th  Regt 

Crutchley,  Charles         Col.  Commt  Roy.  Mil. 

Asy.  Chelsea  (3M 
Cunynghame,  A.  A.  T.  CB.  Maj.-Gen. 

Cuppage,  Alex.  Cornet  late  4th  Dr.  Gds. 

Cust,  Hon.  Sir  E.  KCH.  Lieut-Gen.  Col. 

16th  Lancers  (8/.) 
Cust,  Hon.  P.  F.    Lt.-Col.  late  22d  Regt  (3/.) 

D'Aguilar,  H.  T.  Lt-Col.  late  Gren.  Gds. 

Daly,  Robert  Lt-Col.  late  8d  Buffi 

Dalyell,  Sir  W.  C.  C.  Bart.  Commr.  R.N. 

Green.  Hosp. 
Dashwood,  W.  B.  Vice-Admiral 

Daubeney,  H.C.B.  CB.         Col.  h.p.  71st  (3/.) 
Dawe,  Charles  Major  late  8th  Foot 

Dawson,  R.  K.  CB.  Col.  h.  p.  R.E.  (3/.) 

Deacon,  H.  C.  Vioe- Admiral 

De  la  Chaumette,  H.  L.  Capt  Paymr. 

Roy.  Art. 
Denison,  Sir  W.  T.  KCB.  FRS.  Col.  R.E. 

Gov.  Madras 
Dennis,  M.  S.  T.  Lt-Col.  76th  Regt. 

Dervile,  Adolphus       Maj.-Gen.  Madras  Army 
DeWinton,  C.  L.  Major  16th  Regt.  (9/.) 

Dicken,  H.  Perry  Com.  R.N. 

Digby,  J.  A.  Lieut-Col.  late  Gren.  (Ms. 

Disney,  J.  Esq.  Dep.-Lieut.  Essex 

Dixon,  Charles  Lieut-Gen.  R.E.  (10*.) 

Dixon,  Matthew  Capt  R.N. 

Dobie,  Robert  Surgeon  R.N.  (3/.) 

Douglas,  Sir  Howard,  Bart.     GCB.  GCMG. 

Gen.  Col.  15th  Regt 
Dowman,  John  Capt  of  Invalids  Royal 

Hospital,  Chelsea 
Downshire,  Marquis  of,  Col.  Roy.  S.  Down  Mil. 
Drake,  Sir  T.  T.  F.  E.  Bart.     Dep.  Lt  Devon, 

Major,  late  52nd  Foot 
Drax,  J.  S.  W.  E.  Capt  late  E.  Kent  Mil. 

MP.  (3/.) 
Drummond,  H.  MD.  late  Asst  Sur.  1st 

Dgs.  (8/.) 
Drummond ,  Hon.  Jas.  Robert,  CB.    Capt  R.T 

ADC.  to  tht  Queen 
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Duff,  Norwich  Yice-Admira)  (ZL) 

Dugmore,  W.  F.  J.  Capt  8th  King* 

Duudas,  P.  Col.  late  of  96th  Regt 

Dundas,  Sir  J.  W.  Deans,  GCB.  Adm, 

Dunlop,  Hugh  Capt.  R.N,  (3f.j 

DunUe,  J.  A,  Reer-A4miral 

Dutton,  Win.  Holmes  Col.  unatt 

Dyer,  S.  H.  Capt.  8th  King's  Regt.  {91.) 

Earl,  Win.  Capt.  and  Adj.  Gren.  Gds. 

Ebury,  Lord  Capt.  late  Flint  Yeomanry 

Edwards,  Rich.  Capt  R.N , 

Edwards,  Sampson  Lieut.  &.N. 

Egerton,  Hon.  A.  F.    Lt-Col.  late  Gren.  Gds, 
Egmont,  Ea*l  of  Yioe-Admiral  (8/.) 

EUenborough,  Edward  Eajh  of  0.C.B. 

Ellicombe,  Hugh  M.  Cant.  R.N. 

Elliot,  Sir  Charles,  KCB.  Bear- Admiral 

Ellis,  Robert  Capt  R.V.fl.C.  late  H.A.G, 

Elmley,  Henry  Viscount       Capt  1st  L.  Gds. 
Elwes,  R.  H.  H.  E.  Capt  late  12th  Foot 

Evelyn,  G.  P.    ^t-Col.  1st  R.  Surrey  Mil.  (8/.) 


Everest,  George 
Eversley,Yisoouirr 

Yeo.  (10*.) 
Ewart,  C.  B. 
Ewart,  David 
Eyres,  Harry,  CB. 


Col.  (ret)  Bengal  Army 
Col.  Commt.  Hampshire 

Major  R.E. 

Col.  (ret)  Bengal  Artillery 

Capt  R.N. 


Faber,  W,  Lt  late  14th  Lt  Drags, 

Fansbawe,  Edward  Gennys  Capt  R.N, 

Farmer,  W.  R.  G.  Lieut  Grin.  Gds. 

Farquhanon,  F.  Lt-Gen.  Bomb.  Army  (U) 
Feilding,  Hon.  P.  R.  B.      Lt-Col.  Colds.  Gds. 

Asst.  Qr.  Mr.  Gen.  Dublin 
Fishbournc,  Edm.  Gardiner  Capt  R.N, 

CB.  (ZL) 
Fisher,  E.  R.  Capt  4th  R.LD.  Gds.  (8/.) 

Fitsclarenoe,  Hon.  George  Lieut  R.N,  (ZL) 
Fitigerald,  H.  C.  Maj,  88rd  Regt 

Fitsmayer,  James  W.  CB.  Col.  R.A. 

Fitswygram,  F,  W.  J.  Lt-Col.  }5th  Huss. 
Fletcher,  E.  C.  Col.  h.p.  3rd  Drag.  Gds.  (3/.) 
Flood,  Warden  Capt  late  61st  Lt  In, 

Foley,  T.  H.  Lord,        Lord-Lieut  Co.  Wore. 

Capt  Hon.  Corps  Gent.-at-Arms  (31.) 
Forbes,  J.  A.         Lieut-Col.  late  92nd  JJighs. 
Foster,  Thos.     M*-Gen.  Roy.  Eng.  Dep.  |nsp. 

Gen.  of  Fortifications  (31.) 
Fowke,  Francis  Copt  R.E.  (91.) 

Fox,  Charles  Richard  Lieut-General  (3/.) 
Franklen,  Rich*  lit  late  1st  Life  Gds. 

Fraser,  Alexander  M.  Major-Gen. 

Fraser,  Ches.  MoKeusie  Col.  floss.  MIL  (ZL) 
Fraser,  John  Capt,  R.N. 

Fraser,  W.  Major-Gen.  (ret)  R^.  (ZL) 

Fraser,  Sir  Will.  Aug,  Bt,  Capt.  late  1st 

L.  Gds. 
Frederiok,  E.  CB.  Lt-Gen.  Bomb.  Army 

Freeland,  H.  W.  Dep,  Lieut.  Sussex  (8/.) 
Freer,  J.  H.  Major-Gen.  (ret)  R-A. 

Frith,  Cockayne  Capt  late  38th  ftegt 

Frith,  J.  G.  Esq.  late  Mid.  R.N.  (3?.) 

Fulford,  John  Capt  R.N. 

Gage,«rW.H.GCH.  Admiral  (ZL) 

Gambler,  G.  C.  Vioe-Ad^niral 

Gardiner,  J.  Capt  late  5th  Drag.  Gds. 

Garforth,W.  Capt  l*4#  3rd  WT.MU. 


Gam  ham,  John 
Garrett,  E.(b) 
Geecoigne-lrench,  F,  C. 
Gaussen,  F.  C. 


Lieut  R.N. 

Lieut  JUL  (St) 

Capt  late  66th  Rt 

Capt  Herts  MiL  (ZL) 


Gawen,  J.  C.  G.  Roberts  Vice-Adm.  (ZL) 

Gaynor,  B.  Capt  late  99tti  B*. 

Geddes,  J.  G.  Lieut-Col,  unatt 

Gerard,  F.  Major  Lane,  Hue. 

Gerard,  Sir  Rob.  T.  Bart,  L^Cel.  Lane,  Hue. 
Gibson,  J.  Brown,  M.D.  Dir.  G«u,  of  the 

Army  Med.  Department 
Gibson,  R,  Esq.  Capt  late  28th  Regt 

Gibsone,  Jno.  C.  H.        Col,  Commandant  Cav. 

Dep.  Maidstone 
Glen,  Joseph  Phy*.-Gen,  Bomb.  Army 

GoddardVALethbridge  CaptR.WiltsYeo.  Cav. 
Godman,R,  Temple  Capt  5th  Drag.  Gds.  C9L) 
Godwin,  John    Ct  late  Bug.  Corps  Turk.  Con. 

(8/.) 
Goodenougb,  James  G.  Commr.  BJJ. 

~     *      "     "  CoJ.R.E.-4-Dp.tortf 


Gordon,  J,  W 

Queen  (ZL) 
Gordon,  G.  T. 
Gordon,  James 
Gordon,  Sam,  E, 
Gordon,  Wm. 
Gore,  James  A* 
Gosset,A. 
Gosset,  Henry 
Gostling,  Philip 


CaptILN, 

Maj-Gen.  R.E, 

Lieut-CoL  RJL, 

Lt-Col.  late  20th  Regt, 

Major  71st  Highs.  L,.  Ini, 

Major  (ret.)  Bjk, 

Rear-Adml^.} 


CaptR.N,(f( 
Graham.  Right  Bon.  Sir  Jas.  Bart.  MP, 
Grant,  A.  Capt  late  61st  Regt. 

Grant,  Duncan  Lieut-Gen.  R.A.  (81.  J 

Gran^t,  John  Jas.     Major  Hoy.  Newfoundland 

Compy. 
Gray,  Bertie  J.         Lieut  late  Roy.  Afr.  Coipa 
Gray,  C.  G.  late  Lieut-Col, 

Graj,  R.  A.  late  Hon.  Corps  of  Gent-at-Arma 
Grej,  Hon,  Charles     Major-Gen.  Col.  3rd  Buff 

(8J.)  ^  *" 

Grey,  Sir  George,  KCB.     Cant  late  $8rd  Regt, 

Gov.  Cape  Good  Hope  (ZL) 
Grey,  Ralph  Wilkins    Cornet  late  Arundel  and 

Bramber  Yeo.  Cav. 
Grinlth,  Henry  Darby,  CB.  Col,  2nd  £r  N.  p, 

Draos.  ADC.  to  the  Queen 
Grover,  Rev.  H,  M.  late  Chan,  to  the 

Forces  (31.) 
GunneU,  E.  H.  Commr.  R.N.  (10*.) 

Gunter,  Robert  Capt  4th  brag.  Gds, 

Hall,  G.  B.  Lt  Ute  19th  Lt  D* 

Hall,  Henry  LieuUCol  (ret.)  Madras  Army 
Hall,  Thos.  Lt-Ool.unatt. 

HalloweU,  Bdw.  £aq<  Dep.  Lt  Middlesex 

HaUyburton,  Zord  J.  F.  G.  GCH.  Rr.-Adm. 
Halsey,  H.  W.  R.  W.  Dep.  Lieu*.  8usjex  (9L) 
Hely,  Geo.  T.  Major  41st  Madras  N.I.  (10*.) 
Henillton,  A.  P,  Yioe-Admiral  (3J.) 

Hamilton,  Sir  C.  J.  J.  BL  CB.       late  Lt-Col, 

Soots  Fus.  Gds.  (ZL) 
Hamilton,  H.  G.  Capt  R.N.  {ZL) 

Hamilton,  Sir  J.  J.  Bt.  Lt-Col.  late  3&th  Regt 
Hamond,&trGimham  E,itort,  G.C.B.  Admiral 
Hand, ta»9,  CB.  Capt  Wf. 

Hand,  Geo.  Weightman  Mid.  Roy,  Navy  (8/.) 
Hankey,  H.  A.  Maj,-Gen  una*. 

Hanmer,H.KH.  Lt-Oot  late  R.  H,  Gds. 

Heroourt,Gt0.  Dep.  Lieut  of  Bucks 
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Harcourt,  Oct  Vernon  Rear-Admiral 

Hardinge,  Henry  Lieut-Col.  Rifle  Brig. 

Hardinge,  Richard,  KJL  Maj.-Gen.  R.A. 

Hardwick,  J,  DCL.     Dep.  Lt  Tower  Hamlet* 
Hare,  H.  J.  Capt.  4th  W.  York.  Mil. 

Harm,  J.  B.  Capt.  late  24th  Regt 

Harrison,  Rev.  Oct  Swale    ChaplainR.N.  (3f.) 

"0#.) 


Johnstone,  J.  Julius 
Johnstone,  H.  Wedderbume 


Johnstone,  J. 
Jones,  Hugh  M. 
Jones,  R.  0. 
Jones,  Theobald 
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Capt.  Gr,  Gds. 
Commr.  R.N. 


narruon.  j&ev.  vru 
Harvey,  Giilmore 
Harvey,  H.  W. 
Harvey,  fhomas 
Hawkins,  Ethelred 
Hawkins,  F. 
Hawkins,  J.  S. 


Commr.  R.Nf  (10,  , 

Lieut.  R.N. 

Capt.  R.N. 

Capt  late  22nd  Regt 

Capt  late  89tl>  Reit 

Lieut-Col.  R.E.  (&) 


Hawkins,  Walter,  Esq,  FSA.  late  H. A.C. 

Hay,  C.  Murray  Major-Gen.  (3/.) 

Hay,  James  Beckford  Lewis  Capt.  R.N. 

Hay,  John  Paker  Porter  Capt  R.N 


Hay,  John  C.  D. 


Capt.  K.N. 


Lt-Col.  late  99th  Regt. 

Maj.  73rd  Regt.  (9/.) 

Lieut  R.  E,  (3/.) 

Rear-Admiral,  MP. 


Keane,  Edward 
Kell,  W.  G. 
Kelly,  Wm. 


Hayjmrth,  F.  Lt-Col.  (ret)  Sco.  Fus.  Gds 
Heaton,  John  R.  Lt-Col.  87th  Regt.  (91.) 

Hemery,  Clem.  Col.  Jersey  Mil. 

Henderson,  G.  W.  M.  Capt-  late  S.F.  Gds,  (91.) 
Henry,  Robt  John  Capt.  late  4th  R.I.  Dr.  Gds. 
Herbert,  Bi.  Bon,  Lord  8ec.  of  State 

for  War 
Herbert,  Sir  Thos.  KCB.     Vice- Admiral  (8J.J 
Herbert,  Son.  A.W.E.M.    Lt.  7th  Hues.  {91.) 
Hewes,T.O.  C^*^N" 

Hibbert,F.D,  CaptRtBucks.Hus.late2dDgs. 
HUton,  Thos.  Capt.  late  19th  Regt. 

Hincks,  A.S,  Ens.  3rd  W.  L  Regt.  (9J.) 

Hodge,  Edw.  C.  CB.      Col.  late  4th  &.L  Drag. 

Gds.  (3J.) 
Hollbrd,  E.  S.  Capt.  R.  Glouc.  Hussars 

and  Dep.  Lieut,  oo,  GIquc.  (3/.) 
Holland,  F.  Commr.  R.N. 

Hooper,  Rd.  Wheeler  Major  (ret)  69th  Regt 
Hope,  Arch.  White  M.  Gen.  (ret.)  R.  A.  (3/.) 
Hope,  Jas.  CB.  Rear-Admiral 

Vone,  Wm.        Lt-Col.CB.  7Ipt.  High.  Light 
Inf.  (9/.) 


Hore,  Thos. 
Hotham,  Wm.  KH 
Houstoun,  Wallace 
Howard,  ^Ton.E. 
Howorth,  Rd. 
Hulse,dtrEdwd. 


Maj.-Gen.  (ret)  R.E. 

Vice-Admiral 

Capt.  R.N. 

Rear-Admiral 

Lieut.-Coi.  (ret.)  R.E. 

I^t-Col.  late  8.  Hants  MU. 


Humbley,  Wm.  Wellington  Waterloo 
Capt  late  9th  Lancers 


Col.  late  of  Gren,  Gds.  (10*. ) 
Capt  late  K.O.L.I.  Mil. 
»wV,  ..—.  Capt  R.N. 

Kennedy,  R.  Partiey,  M.D.  Surg.  Bom,  Army 
Keppel,  Fred.  Chas.  Lt.-Col.  Gr.  Gds.  (3/.) 
Kerr,  Rt  Hon.  Lord  Fred.  H.  Capt  R.N. 
Kerr,  Wiy.  Dalrympie,  MD.  Surg.  R.N.  (3J.) 
Ketchen,  James  Lt.-Gen,  Madras  Artillery 
Key,  Astley  C.  CB.  Capt  R.N. 

King,  Henry  (b)  Commr.  R.N. 

King,  R.  H.  Rear-Admiral  (3/.) 

King,  T.  H.  Esq.  late  H.E.I.C.  Serv. 

Kingsmill,  Wf  Capt.  late  S.  Hants  Militia 

Kirkland,  Sir  John  Army  Agent 

Knight,  Huntley  Richard,  Esq.  War  Office 
Knowles,  W.  Major  (ret.)  50th  Regt 

Knox,  B.  W.  Lt-Cof.  late  Sco.  Fus.  Gds. 

Major  R.  Bucks  Yeo. 

Lacon,  Henry  J.  Cept  R.N.  (3/.) 

Lamb,  Henry  Lieut,  Indian  Navy 

Lambert,  Thomas  Capt  late  R.A.  (10 s.) 

Larcom,  Thos.  Aiskew,  CB.  Maj.-Gen. 

(ret)  R.E. 
Lardner,  Wm.  Lieut  late  2nd  W.  t  R. 

Lardy, Christian  Fred,  Lt-Col. late  53rd  Regt 
Last,  Edward  Col.  (ret.  full  pay),  21st 

R.N.B.  Fus.  ' 

Lavie,  Aug.  Lieut,  R.N. 

Lawrence,  J.  R.  Capt.  late  Indian  Navy 

Lawrence,  A.  Johnstone,  CB.   Maj.-Gen.  (9l.\ 
Lawson,  Robert      Dep.  Insp.-Gen.  Hasp.  (3/.) 
Lieut.  15th  Regt  (9/,) 
Capt  late  97th  Regt 
Lieut.  R.N.  (3/.) 
Lt.-Col.  (ret)  38th  Regt 
Lt.  late  South  pants  Mil. 
Lt-Col.  late  6th  Drags. 
Lieut-Col.  R.E.  (9(.) 
Major  (ret)  R.E. 
Comm.  R.N. 


Capt,  late  26th  Res 
Clerk  R.N. 
Capt.  R.N. 

Major-Gen, 
dl.  R.A. 


Layard,  C.  E, 
Layard,  Henry  L. 
Iiechmere,  John 
Leoky,  John  G. 
Lee,  J.  H. 
Lennox,  I^ord  J.  G 
Lennox,  W.  O. 
Lewis,  Goorg©  Chas.  D. 
Lewis,  Henry  (a) 


Hnssey,  Wm.  Hayter 
Hutchinson,  V{.  B. 
Hutton,  F. 

Ingilby,  Wm.  Bates 
Irving,  Alex.  CB. 

Jackson,  J.  Napper 

Jamas,  George  Wm. 

James,  W. 

Janvrin,  F. 

Jarvis,  Sir  Samuel  Raymond 

Drs.  Dep.  Lt  Hants  (3/.) 
Jervoise,  F.  J.  E.  Den.-Lt.  Hants  (3/.) 

Johnson,  Sir  H.  A.  Bari.    Capt.  late  81*Rt. 
Johnson,  H.  F,  F.      Lieut.-Col.  h.p.  5th  Fus. 

Dep,  Qua.  Mas.  Gen.  Mauritius 
Johnson,  W.  $.  Lt  late  83rd  W 

Johnston,  James  C,  Lt  B.N. 


Maj.-Gen. 

Col.  (ret.)  R.A. 

Major  late  26th  Regt. 

Ensign  late  20th  Regt 

Capt  h.p.  7th 


Ley,  J.  M.   '  '       Col.  (ret)  Madras  Artillery 
Lid4ellr  Son,  SirQeo.  A.  F.      Col.  unatt  (3/.) 


Capt  Ma4ras  H.  Ait. 
Col.  2nd  K.O.  Staff 


Ltiaqeii.xtoWf 
Little,  R,  R. 
Littleton,  E.R. 

MU.  (10*.) 

Lloyd,  John  H.  Lieut  R.N. 

Lloyd,  Mark  Capt  unatt, 

Lloyd,  William,  MD.       Surg.  h.  p.  86th  Regt 
Loftus,  Douglas  Lieut,  late  Gren,  Gds, 

Long,  Samuel  Lieut-Col.  late  Gren.  Gds, 

Loyd,  W.  K.       LW-Col.  (ret)  Madr.  Art.  (3f.) 
Lucas,  H.  H,  late  H.E.I.C.  Sea  Service 

Luoe,  William  Com.  R.N.  (10#.) 

Lugard,  Sir  Edw.  KCB,  Major-Gen. 

Under  Sec.  of  State  for  War  (3/.) 
Lyell,  T.  Lieut,  R.N. 

Maberly,  Evan,  CB,  Lieut-Col.  R.A. 

Mecbeao,  Archibald  Col.  (ret)  R.A. 

M'Call,  S,  Lieut,  late  5th  Drag.  GJ 
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Capt.  R.N. 
Surg.  h.p.  Ord. 

Lieut-Col.  late  68th 


M'Cleverty,  J.  J.  CB. 
M'Donald,  Alex.  M.D. 

•  Med.  Dept. 
Maedonald,  Alex. 

Regt.  (1/.  1#.) 
Maedonald,  W.  Pitt  Lt.-Col.  15th  Madras 

N.L  Paymaster-Gen.  Madras 
M'Donnell,Christo     Capt.  h.p.  4th  R.I.D.  Gds. 
Macdongall,  A.  H.  Esq.      Roy.  Archers  of  the 

Queen's  Body  Guard 
M'Hardy,  J.  B.  B.  Rear- Admiral. 

Mackintosh,  G.  D.  Esq.        late  Hon.  Corps  of 

Gent-at-Arms 
Maclean,  Sir  Geo.  KCB.    late  Com.-Gen.  (8/.) 
Maclean,  Henry  John       Capt.  Rifle  Brig.  (3/.) 
Maclean,  J.  L.  Capt.  late  69th  Regt. 

M'Lennan,  J.  MD.  Phys.  Gen.  (ret.) 

Bombay  Army  (4/.) 
Madden,  Chas.  Cap.  R.N.  (8J.) 

Mahon,  D.  Major  late  98th  Regt 

Mahon,  H.  J.  Pakenham  Lt.  late  8th  Haas. 
Maitland,  Hon.  Sir  A.  KCB.  KCMG.  V.-Ad. 
Maitland,  Fred.  Thos.  Col.  h.p.  R.  S.  Corps 
Maitland,  Sir  Thos.  CB.  Rear-Adm.  (8/.) 

Malet,  Sir  A.  Bart.  Col.  late  Yeo.  Cav. 

and  Dep.  Lient.  of  Wilts 
Manchester,  W.  D.  Duke  of  Major  Hunt. 

Rifle  Volunteers  (1/.) 
Manners,  Russel  H.  Rear-Admiral 

Manning,  C.  A.  Capt  late  2nd  Surrey 

Yeomanry  (10*.) 
Mansel,  J.  C.  Capt  late  Northumb.  Mil. 

Margary,  A.  R.  Major  late  54th  Regt.  (9/.) 
Marshall,  E.  Esq.  War  Offioe 

Marshall,  W.  Lt-Col.  late  Particular  Ser. 

Martin,  J.  Capt  late  Rifle  Brigade 

Martin,  T.  Rear- Admiral 

Martinean,  Louis  Lieut,  late  R.A. 

Mason,  Geo.  Capt  late  4th  Foot 

Matson,  Henry  Major  late  58th  Regt. 

Mayne,  Dawson  Capt  R.N. 

Meiklam,  J.  Lieut  late  9th  Lancers 

MeMlle,  H.  Viscount,  KCB.  Lieut-Gen. 

Col.  100th  Regt 
Mercer,  SamL  Capt.  R.N. 

Meynell,  Henry  Vice-Admiral 

Miller,  William  Commr.  R.N.  (10*.) 

Milman,  G.  H.  L.  Major  R.A.  (3/.) 

Mitchell,  Alex.  Capt  81st  Regt. 

Moffat,  J.  D.  Major  (ret)  Bengal  Car. 

Molyneux,  A.  M.  Capt.  2nd  Mad.  Eur.  Lt  Inf. 
Molyneux,  A.  Mitchell  Lieut  28d  R.  W. 

Fus.  (8/.) 
Molyneux,  E.  Capt  7th  Drag.  Gds.  (81.) 

Molyneux,  W.  H.  Capt  R.N. 

Moncrieffe,  Geo.  Maj.-Gen.  (3/.) 

Moncrieffe,  Sir  T.  BarU  Col.  Roy.  Perth  Rifles 
Mouro,  D.  A.  Bfajor  late  12th  Lancers  (1/.) 
Montagu,  Montagu  Capt.  R.N.  (1/.  1*.) 

Montagu,  Willoughby  Major  (ret.)  R.A.  (10#.) 
Montefiore,  Sir  Moses,  Bart.  F.RJ3.  Capt.  late 

Surrey  Local  Mil.  and  Dept  Lieut  of  Kent 
Montresor,  Fred.  Byng  Capt.  R.N. 

Moody,  Rich.  Clement  Col.  R.E.  Lieut- 

Gov.  Columbia 
Moore,  Oha.  KW.    Major  late  82d  Regt.  (40*.) 
Moore,  John  A.  Lieut.  R.N. 

Moore,  J.  Capt.  late  30th  Regt. 


Moore,  T.  N.  Lieut.  R.N. 

Moore,  Sir  Wm.  George,  KCB.  Lieut- 

General  Col.  60th  Rifles  (3/.) 
Morrah,  Jas.  A.  Lieut.  60th  Rifles 

Morris,  E.  Lieut  late  54th  Regt. 

Mould,  John  A.  Surgeon  R.N. 

Mould,  Thos.  Rawlings  Col.  R.E. 

Mowbray,  G.  T.  Capt  Leicester  Mil.  (9/.) 
Moysey,  H.  G.  Lieut  late  11th  Drags. 

Murchison,   Sir  Roderick  Impey,  FRS.  ftc. 

Capt.  late  7th  Lt.  Drags.  (10*.) 
Murray,  Alex.  Capt.  R.N.  (ZL) 

Murray,  Denis,  M.D.  Staff  Surg.  h.p.  1st  Class 
Murray,  Hon.  Henry  Ant.  Capt.  R.N.  (10*.) 
Murray,  P.  K.  Capt.  Chr.  Gds.  (3/.) 

Musgrave,  Sir  Georg,  Bart.        Deputy  Lieut 

Cumberland  and  Westmoreland 
Muttlebury,  J.  E.  Major  late  3rd  Regt. 

Mylius,  George        Col.  unatt.  Commt.  Hiber- 
nian Sen.  Dublin 

Northumberland,  Algernon,  His  Grace    The 
Duke  of,  KG.  FRS.   FSA.,   &c.  Vice 
Admiral,  President  of  the  Institution 
Napier,  W.  C.E.     Col.  Sup.  Cad.  Coll.  Sand- 

hurst  (3/.) 
Neele,  Thos.  Clarkson,  Esq.      late  Mate  R.N. 
Netterville,  A.  J.  Lieut,  late  12th  Regt 

Neville,  Park  Percy      Lt-Col.  late  63rd  Regt 

H.C.G.  at  Arms 
Newoome,  G.  Capt  late  47th  Regt 

Nicholl,  Edward  Lt-Col.  late  84th  Regt. 

Nicholson,  J.  A.  Stewart  Lieut  late  Gr.  Gds. 
Nisbet,  Alex.  MD.  Inspector  General  of 

Hospitals  and  Fleets 
Nisbet,  David,  MD.    Surg,  (ret)  Beng.  Army 
Nokes,  J.  Major  late  65th  Regt 

Noiloth,  Matthew  S.  Capt.  R.N.  (3/.) 

Noiloth,  Peter  B.  Col.  R.M.  (ret.  f.p.) 

Northwiok,  Lord  Col.  Herefordshire  Mil. 
Norton,  R.  T.  L.  Lieut  Gren.  Gds. 

Nugent,  George         Major  late  2d  Drag.  Gds. 

O'Callaghan,  George  W.  Douglas  Capt  R.N. 
O'Donnell,  Sir  Charles  R.  Lieut-Gen- 

Ogilvy,  Wm.  Major  unatt 

Oldfleld,  J.  KH.  Lieut. -Gen.  R.E.  Col. 

Commandant  (8f.) 
Oldmixon,  J.  Wm.  Commr.  R.N.  (Si.) 

Oliver,  Rd.  Aldworth  Capt.  R.N. 

Olpherts,  Richard  Capt.  late  1st  W.  I.  Regt 
Ommanney,  Erasmus  Capt  R.N.  (3/.) 

Orde,  Sir  John  P.  Bart.  Dep.-Lt.  Argylesh. 
Ottley,  E.  J.  Capt.  Edmonton  R.  Rifle  Rt.  (SI.) 
Otway,  C.  W.  Esq.  late  Mate  1UT. 

Ouvry.  H.  A.  CB.  Lieut-Col.  Asst  Qur. 

Masr.  Gen.  Ceylon 
Owen,  Richard  Rear-Admiral 

Packe,  Edmund  Capt.  late  R.  H.  Gds.  (8/.) 
Packe,  G.  H.  Capt.  h.p.  21st  Lt.  Drags.  (lOf.J 
Pakenham,  John  Rear  Admiral 

Pakenham,  Hon.  T.  A.  Commr.  R.N. 

Papillon,  Alex.  Fred.  Wm.  Bfajor  (ret.)  R.A. 
Parker,  J.  Capt  late  H JLC 

Parkinson,  C.  F.  Col.  late  70th  Regt  (&) 
Parry,  F.  John  Major  K.O.L.  Inf.  Mil. 

Paschal,  Geo.  Fred.  Lt-Col.  unatt 


Digitized  by  LjOOQLC 


LIST  OF  LIFE  SUBSCRIBERS. 


38 


Pasley,  Sir  Chat.  Wm.  KCB.  Gen.  R.E. 

Col.  Commandant  (lOt.) 
Peterson,  William  Capt.  lata  60th  Rifles, 

Roy.  Mil.  Cot  Sandhurst  (3/.) 
Patton,  Hugh  Vice-Admiral 

Patton,  Robert  Rear- Admiral 

Paulet,  Lord  William,  CB.  Maj.-Gen. 

Comg.  South  Westn.  Dis.  (8/.) 
Paynter,  J.  A.  Capt.  R.N.  (9/.) 

Peace,  R.  Commr.  RN. 

Peach,  H.  P.  K.  Capt.  R.  H.  Gds. 

Peaeocke,  G.  J.  Lt-Col.  16th  Regt.  (3/.) 

Peard,  Henry  Cornet  late  5th  Dr.  Gds. 

Pearson,  Sir  Edwin        Lieut  late  of  the  Yeo. 

of  the  Guard 
Pearson,  Richard  Arthur,  MD.  Surgeon 

h.p.  87th  R.  I.  Fus. 
Pedder,  H.  N.       Capt.  late  3rd  R.  Lane.  Mil. 
Pelham,  Hon.  F.  T.  CB.  Rear.-Adm. 

Lord  of  the  Admiralty 
Pell,  Sir  Watkin  Owen,  KCB.       Com.  Green. 

Hosp.  Yice-Admiral 
Pellew,  Hon.  Sir  Fleetwood  B.  R.  KCB. 

Admiral  (1. 10#.) 
Pendarves,  E.  W,  Wynne,  FRS.     Lieut-Col. 

late  Royal  Corn.  Miners  Lt.  Inf. 
Pender,  Francis  Henry    Capt.  5th  Fus.  (10#.) 
PerciTall,  Charles         Vet.  Surgeon,  h.p.  R.A. 
Perston,  Darid,  MD.      Surg.  h.p.  13th  Lt  Dr. 
Petit,  L.  P.  Esq.  late  Mid.  R.N. 

Phillimore,  Augustus  Captain  R.N. 

Phillipps,  H.  C.  M.  Lieut.  R.N. 

Pigot,  J.  H.  S.  Esq.  FAS.  Dep.  Lt  Som. 

Pike,  J.  W.  Lieut.  R.N.  (91.) 

Pilkington,  E.  W.  Capt  R.N. 

Pirn,  Bedford  Capt  R.N.  (9/.) 

Pinson,  Albert  Lt-Col.  87th  Madras  N.I. 

Piper,  H.  Lt-Col.  late  88th  Regt. 

Pitman,  John  C.  Commr.  R.N. 

Piumridge,  Sir  J.  H.  KCB.  Vice.Admiral 
Pole,  Arthur  Cunliffe  V.  N.  Maj.-Gen. 

Pollard,  James  P.  Esq.  late  of  the  Audit 

Office  (3/.) 
Pollock,  Fred.  Lieut  (ret.)  Bengal  Eng. 

Pollock,  Sir  Geo,  GCB.  Gen.  Ben.  Ar.  (21.) 
Ponsonby,  Hy.  Fred.  Col.  Gren.  Gds.  (SI.) 
Poole,  Wm.  Halstead  Capt  late  N.  Salop 

Yeo.  h.p.  R.A. 
Portlock,  Jos.  Ellison     Maj.-Gen.  R.E.  Mem- 
ber of  Council  of  Military  Education  (3&) 
Powell,  8cott  Capt  late  23rd  Fusiliers 

Powell,  W.  T.  R.    Lt-Col.  Commt  R.  Cardig. 

Rifle  Corps 
Powell,  W.  Wellington     Capt.  late  86th  Regt. 
Prescott,  Sir  H.  KCB.  Vice- Admiral 

Preston,  Sir  Henry  Lindsay  Capt.  R.N. 

Preston,  R.  Lt-Col.  late  12th  Regt, 

Prevost,  James  C.  Capt.  R.N. 

Priaulx,  Henry  St  Geo.  Capt.  late  K.  O. 

8taf.  Rifles 
Priaulx,  Jas.  Col.  Royal  Guernsey  Mil. 

ADC.  to  ike  Queen 
Price,  William,  Esq.  Army  Agent 

Prower,  J.  E.  M.  Capt.  late  67th  Regt 

Prowse,  Wm.  Jones  Capt.  R.N. 


Quick,  Geo.  Capt  late  1st  Royal  Drags. 


Ramsay,  G.  A.  KH.  Major  late  77th  Regt. 
Ramsay,  Wm.  FRAS.  CB.  Rear-Adm.  (10*.) 
Ramsay,  W.  M.  Col.  62nd  Beng.  N.I. 

Ramsden,  Frank  Capt  R.N. 

Ramsden,  Sir  John  W.  Bart*  MP.  Capt. 

W.  York  Art  Volunteers 
Rattray,  James  Vice- Admiral 

Rawlinson,  Sir  Henry  C.  KCB.        Lieut-Col. 

Bombay  Army 
Reed,  Francis  Capt  late  1st  Roy.  Drags. 

Reynardson,  Edw.  Birch,  CB.  Col.  late 

Gren.  Gds. 
Reynolds,  G.  8.  Capt.  R.N.  (10*.) 

Rhodes,  Godfrey  Major  unatt  (81.) 

Richardson,  Thos.  Capt  h.p.  7th  Lt  Drgs. 
Riddell,  Ch.  J.  B.  CB.  Col.  R.A. 

Robe,  Fred.  Holt,  CB.       Col.  h.p.  87th  Roy. 

Irish  Fus. 
Robertson,  A.  C.         Lt.-Col.  8th  Regt  (3/.) 
Robinson,  Robert  S.  Capt  R.N.  (8J.) 

Robinson,  Waiter  F.  Commr.  R.N. 

Rochfort,  Gustavus  Cowper  Col.  (ret) 

Madras  Army 
Rooper,  John  Capt  late  Rifle  Brig. 

Rosoow,  S.  Commr.  R.N. 

Ross,  Eglintoun  F.  Lt  late  1st  Roy.  Sur.  Mil. 
Ross,  George  Capt  R.E.  (3/.) 

Roes,  Sir  James  Clark,  FRS.  Rear-Adm. 

Rous,  Hon.  H.  J.  Vice-Adm. 

Rowan,  Sir  William,  KCB.  Lieut-Gen. 

Col.  19th  Regt. 
Russell,  Sir  William,  Bart.  CB.  Lt-Col. 

7th  Hussars  (31.) 


St  Quintin,  Matt.  C.  D.  Col.  late  90th  Lt.  Inf. 
Saumares,  Hon.  J.  St.  Vincent  Col.  late 

16th  Light  Dragoons 
Saumarez,  Richard,  KL.  Vice- Admiral 

Saurin,  Wm.  Lt.-Col.  (ret)  Beng.  Army 

Sawbridge,  3.  Lieut.  R.N. 

Scott,  Danl.  MD.  late  Insp.  Gen.  Army  Hosp. 
Scott,  Duncan  G.  Lt-Gen.  Beng.  Army  (8/.) 
Scott,  George  Rear-Admiral 

Scott,  Geo.  Fred.  Cooper  Col.  (ret)  76th  Regt 
Scott,  James  Rt  Capt.  late  4th  Dr.  Gds. 

Soott,  John  Binney  Lieut.  R.N. 

Seale,  F.  R.  Esq.  FG8.  late  St  Helena  Regt 
Seymour,  Sir  G.  F.  KCB.  GCH.  Admiral 
Seymour,  H.  Maj.  late  23d  R.  Welch  Fus. 
Seymour,  Sir  Michael,  KCB.  Rear-Adm. 

Seymour,  W.  H.  CB.  Lt-Col.  2nd  Dr.  Gds. 
ShadweU,  Chas.  F.  A.  Capt  R.N.  CB.  (31.) 
Shadwell,  Lawrence  Lt.-Col.  Asst  Quar.- 

Mas.-Gen.  Manchester1 


Sharp,  H.  J 
Shawe,  R.  F. 
Shearman,  John 
Sheffield,  J.  C. 
Shelly,  J.  Nicholas 
Sherer,  Joseph,  KH. 
Shipley,  Conway  M. 
Shortland,  Peter  F 


Major  late  86th  Regt. 

Major  unatt. 

Major  late  48th  Regt 

Capt.  21st  Fusiliers  (9/.) 

Surg.  h.p.  Greek  Lt  Inf. 

CaptR.N. 

late  Lieut  R.N. 

Capt.  R.N. 


Shortland,  Willoughby  Lieut  R.N. 

SiUery,  Rob.  MD.       Staff  Surg.  h.p.  1st  Class 
Simmons,  J.  Lintorn  Arabin ,  CB.      Col.  R.E. 
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Simmons,  T.  C.  Esq.        late  of  the  Hon.  Corps 

of  Gent-at-Arms 
Simmons,  T.  F.     Capt.  late  72nd  Highlanders 
Simpson,  Sir  James,  GCB.  Gen.  Ool. 

87th  Royal  Irish  Fa*.  (U) 
Sinclair,  C.  A.  Iieut  lale  56th  Regt. 

8key,  J.  MD.  late  Insp.  Gen.  Army 

Hosp.  <U) 
Skinner,  A.  McG.  Capt  R.N. 

Smith,  C.  H.  Esq.  late  of  Malta  Dockyard 
Smith,  E.  H.  Capt.  late  76th  Regt 

Adj.  Dorset  Mil. 
Smith,  Henry,  OB.  Rear* Admiral 

Smith,  Horace  J.  South  Herts  Tee.  (SM 

Smith,  Philip  Capt  Gr.  Gd*.  (8*.) 

Smith,  Thomas  (d)  Oapt  R.N. 

Smyth,  George  Major  late  65th  Regt 

Smyth,  H.  C.  W.  Maj.  (ret)  Bengal  Army 
Smyth,  Rt.  Carmiohael  Major  late  86th  Regt. 
Smyth,  William  Capt.  R.N. 

Smyth,  W.   H.    KFM.    DCL.    FRS.   F8A. 

FRA8.  Ac.  Yice-Admiral  (o7.) 

Somerset,  His  Grace  the  DuKB  of  First 

Lord  of  Admiralty  (9/.) 
Southey,  J.  Lowther  Paym.  R.N. 

Sparks,  Jas.  Pattoun,  CB.  Col.  88th  Regt.  (8f.) 
Speer,  W.  D.  Capt  R.  E.Midx.  Mil.  (91.) 
Spratt,  Thomas  A.  B.  CB.  Capt  R.N. 

Stace,  Henry  Coope  Col.  (ret)  R.A. 

Stainfbrth,  Rev.  F.  J.  Capt  late  Bengal  Car. 
Stanley,  Right  Hon.  Lord  (9/.) 

Stanton,  Edward  Lt-Ool.  (ret.)  Bombay 

Art  CM.) 
Stanton,  Edward,  CB.        Lt.-Col.  R.E.  (10#.) 
Sterling,  Sir  Anthony  Cunningham,   KCB. 

Col.  unatt.  (8/.) 
Steward,  Hen.  Holden        Capt  2nd  Dr.  Gds. 
Stewart,  Alex.  MD.     Insp.  Gen.  of  Army  Hob. 
Stewart,  Alex.  Esq.        Ordnance  Storekeeper 
Stewart,  Alex.  Esq.  Dep.  Lieut  Norfolk 

Stewart,  Rich.  H.  Esq.  War  Ofice 

Stewart,  W.  Little  Major  2nd  Dep.  Batt 

Chatham 
Stilwell,  John  Gillian,  Esq.     Navy  Agent  (8* .) 
Stilwell,  Thomas,  Esq.  Naty  Agent 

Stirling,  M.  Esq.  Royal  Archers  of  Scotland 
Stopford,  Rt.  Fanshawe  Capt  R.N. 

Story,  Rob.  Wm.  Col.  r.  I  Pay.  Roy.  Art 
Stotherd,  Rich.  Hugh  Oapt.  R.E.  (81.) 

Stuart,  Donald  Major  late  46th  Regt. 

Stuart,  Herbert  Crichton  Dep.  Iieut.  Bute 
Stuart,  Wm.  Esq.  Dep.  Lieut.  Bedford 

Stucley,  W.  L.  Oapt  Gren.  Gds. 

Sttlitan,  Barth  J.  OB.  Oapt  R.N. 

SuliTan,  Thos.  Ross  Oapt.  R.N. 

8ullWan,  H.  CbL  late  6th  Regt. 

Sweny,  Eugene,  Esq.  Admiralty  (81.) 

Symons,  T.  G.  Lieut,  late  4th  Dr.  Gds. 

Synge,  Millington  Hy.  Capt  RJS. 

Talbot,  0.  Rear.Admiral  (10s.) 

Tapp,  Thos.  CB.  Col.  1st  Bombay  Eur. 

Reg.  ADC.  to  the  Queen 

Tarleton,  J.  W.  CB.  Oapt  R.N.  <8/.) 

Tause,  Hector  Oommr.  R.N. 

Tayler,  Joseph  N.  OB.  Vioe-Adm.  (10*.) 

Taylor,  Prtagle,  KH.  Maj.-Gen.  Iieut* 

Gor.  Jamaica 


Taylor,  Wilbraham         Capt  6th  Ball*  Mid*. 

Rifle  Volrs.  (W.) 
Teale,  Ghat  Shipley  Ueut-OoL  Staff 

Officer  of  Pensioners 
Tenison,  Edward  Oapt.  late  14th  Drags. 

Thackwell,  Jos.  Edwin         Lieut-Gol.  unatt 

Asst.  Adj.-Gen.  Portsmouth 
Thomas,  Morgan       Dep.  Insp.  Ord.  Med.  Dep. 
Thompson,  T.  Perronet  Maj. -Geo. 

Thomson,  E.  R.  Lieut,  late  14th  Drags. 

Thorold,  Richard  Comrnr.  R.N.  («.) 

Tighe,  Jas.  Lowrie  Surg.  h.p.  12th  Lane. 

TimbreU,  T.  OB.        Lteut-Ool.  (ret.)  Bengal 

Army  (16*.) 
Tinling,  E.  B.  Capt.  R.N. 

Tinling,  George  Vaughan      Majflr  (ret)  R.E. 
Todd,  James  Henry       Maj.  P.W.O.  Donegal 

Militia 
Tomkyns,  Rev.  John      Oapt  late  Royal  Drags. 
Torrens,  H.  D.    Lieut -OoL  28d  R.  Welah  Fus. 
Townley,  George  Lieut  late  Rifle  Brig. 

Tracy,  Sudeley  C.  G.  H.  Oapt.  G*  Gds. 

Tryon,  Robert  Capt  R.N. 

Tubbs,  Robert,  fisq.       Dept  Lieut  Middlesex 
Tupper,  A.  C.        Oapt  Royal  Brecknockshire 

Rifle  Regt  (8/.) 
Turner,  F.  H.  Col.  late  Gren  Gdi. 

Turner,  William  Oapt  R.N. 

Turner,  Christopher  Hatton  Ens.  Rifle 

Brigade  (9/.) 
Tweeddale,  George,  Mabqtjis  of       '  OB.  KT. 

Gen.  Ool.  80th  Regt  (8U 
Tylden,  Sir  J.  Maxwell      Lt-Ool.  late  52d  Regt 
Tyler,  Sir  James  Lieut  late  of  the  Hon. 

Corps  Gent-at-Arms  (8£) 
Tyler,  H.  W.  Capt  R.E.  (*L) 

Tytler,  Wm.  Fraser        Oapt.  9th  Beng.  light 
Caralry  (91.) 

Valiant,  Thos.  Jas.  Maj.-Gon. 

Vandeleur,  John  Ool.  late  10th  Hussars 

Verling,Jas.MD.   Ins.Gen.h.p.Ord.  Med.  Dept 
Vernon,  Hy.  Ohas.  Edw.  CB.  Lt-Gen. 

Vernon,  W.  F.         Oapt  late  68th  Regt  (&) 
Vicars,  Edward  Cot  (ret)  R.E. 

Vidal,  A.  T.  E.  Rear-Adsu 

Vivian,  Sir  Robt  J.  H.  Major-Gen. 

H.  M.  I.  Forces 
Vytyan,  Rich.  H.  S.        Lt  Duke  of  Cornwall"! 

Rangers  Hon.  Corps  Gen.-at-Arms  (1/.  It.) 

Walks,  HRH.  the  Pfttlrcs  of  Colonel 

unatt.  (9/.) 
WaddiloTe,  O.  L.  Oommr.  R.N.  (81.) 

Wake,  Baldwin  A.  Oommr.  R.N. 

Wakefield,  Edward       Oapt  late  15th  Hussars 
Walker,  Sir  Baldwin,  W.  Bart.  KCB.      Rear- 
Admiral 
Walker,  C.  P.  Lieut.  R.N.  (8J.) 

Walker,  E.  W.  Forester,  CB.  MaJ.-<W 

Wallis,  P.  W.  P.  Vtce-Admiral 

Walter,  E.  Oapt  late  8th  Hassan  (8IJ 

Ward,  F.  B.  Li«mt-Ool.  RJL  (10*3 

Ward,  James  H.  Ospt  RJ<£ 

Ward,  Will.  Cuthbert    Lieut-Gen.  CoL-Com- 

mandant  R,E. 
Ward,  W.  R.     Oapt  (late)  South-Down  MIL 
Warden,  fted.  OB.  Capt  Ml. 
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Warren,  Wm.  OB.  Capt  R.N.  (3/.) 

Waters,  Marcus  Antonius  Major-Gen.  R.E. 
Watkins,  Westrop      Major-General,  Col.  48th 

Madras  N.I. 
Witling,  John  Wyat  Rear- Admiral 

Watte,  J.  J.    Capt  late  Cumbd.  &  Westmore- 
land Yeo.  Hus. 
Webb,  Sir  Henry  Capt.  late  Life  Gds, 

Webb,  J.  M.  Capt  late  4th  R.  Irish  Drag.  Gds. 
Webster,  Sir  Augustus  F.  Bart.  Lieut.  R*N. 
Weir,  Alexander  Matter  R.N. 

Weloh,  J.  W.  Capt,  late  Hon.  Art.  Comp.  (3J.) 
WeUer,  T.  M.  M.  Capt  W.  Kent  Mil. 

Wellesiey,  Hon.  William  Capt  late  R.N. 

Wellington,  Arthur  DURE  of     Maj.-Gen.  Col. 

Comdt  Vict  Rifle  Vols. 
Wemyss,  David  Douglas  late  Capt.  Royal 

Montg.  Rifles,  and  48th  Regt 
Wemyss,  W.  B.  Col.  Beng.  Cav.  {91.) 

West,  Sir  John,  KCB.  Admiral  of  the  Fleet 
West,  John  Temple  Lt-CoL  late  Gren.  Gds. 
West,  Hon.  W.  E.  S.  Capt.  Gr.  Gds. 

Western,  James  Roger    Col.  Beng.  Eng. 
Wheatley,  John  Capt  R.N. 

Whichcote,  George  Maj.-Gen.  unatt 

Whinyates,  Sir  Edw.  Chas.  KCB.  KH.  Lt-Gen. 

Col.-Commt  R.A. 
Whish,  Claudius  B.  Lieut  14th  Lt  Drags.  (8L) 
Whltbread,  W.  H.  Esq.      Dep.-Lieut  Bedford 
White,  Loraine    Major  unatt  Barrack  Master, 

London  (8/. 
Whitter,  J.  R.  Esq.        late  Aftst  Paymr.-Gen. 
WhHtinghatn,  Ferdinand  CoL  CB.  unatt 

Wight,  John  Admiral 

Wightman,  George  Lt-CoL  late  67th  Regt 
Wilkinson,  Chas.  Edmund  Col.  R.E. 

Williams,  T.  B.  Capt  late  4th  R.I.  Dr.  Gds. 
Williamson,  J.  Esq.  late  R.N. 

Wilmot,  Chas.  Edward  Oommr.  R.N. 


Wilson,  George  Lt-Col.  late  65th  Regt. 

WUson,  Lestock  P.  Esq.        Lieut  late  Westm. 

Volunteers  (91.) 
Wilson,  Thomas  Capt  R.N.  (10#.) 

Wilson,  Sir  T.  M.  BarU  CoL  W.  Kent  Mil.  (8/.) 
Wilton,  T.  Eaal  of,  GCH.  CoL  Q.O.L.LMU. 
Winchester,  Marquis  of  Col.  Hants.  MiL 

Winter,  Chas.  Capt  late  66th  Regt. 

WinteKon,  E.  Earl  of  Capt  late  Sussex 

Militia,  Capt  Sussex  Rifle  Vols. 
Witt,  Geo.  Esq.  FRS. 
Wood,  m.  Hon.  Sir  Charles,  BmrU 
Wood,  Jas.  Oapt  h^p»  R.M. 

Woodall,  John  Dep.-Lieut  Yorkshire  (10*.) 
Woodford,  Sir  Alexander,         GCR  GCMG. 

Gen.  Col.  40th  Regt  Ueut-Gov,  Chelsea 

Hospital 
Woodgate,  Thomas  Commr.  R.N. 

Woodgate,  William  Lieut  late  25th  Regt 
Wrey,  W.  Long  Lieut  late  Newt  Corps 

Wright,  Chas.  Jas.  CoL  R.A. 

Wright,  S.  Capt  late  3rd  Regt 

Wroughton,  J.  W.  Lt-Col.  late  Colds.  Gds. 
Wyatt,  S.  Capt  h.p.  R.A.  (3tt 

Wylde,  Wm.  CB.  Maj.-Gen.  R.A.  "~* 

Wynn,  Herbert  Watkins  Williams,    Lieut-1 

late  2nd  W.I.  Regt 
Wyvill,  Christopher  Rear-Admiral 

Yale,  W.  Parry,  CB.   Lt-Col.  late  82nd  Regt 

Yelrerton,  Hastings  R.  CB*  Capt  R.N. 

Con.  Gen.  Coast  Guard,  A.D.C.  to  the  Queen 

Yorke,  Philip  Jas.  FRS.   Col.  late  S.F.G.  (3L) 

"         -     -    "  CaptR.N. 


is.  uraa* 
ut-CoL 


Yorke,  Reginald 
Young,  Hon.  B. 
Young,  Jas.  Root 
Young,  W.  L.  M. 
Department 
Yule,  Jas. 


Capt.  R.N. 
Msjor-GeneraL  (10*.) 
Commissary  Field  Train 

Lieut  R.N.  (8/.) 
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HONORARY  MEMBERS. 


Bye-Laws. — Section  X. 


His  Majesty  the  King  of  the  Netherlands. 

His  Royal  Highness  Prince  Alexander  of  the  Netherlands. 

His  Royal  Highness  the  Count  de  Paris. 


The  Hon.  Lady  Grey. 

Mrs.  Smyth. 

Lady  Grey. 

Mrs.  Egerton  Hubbard. 

Mrs.  Alexander. 

Mrs.  Jackson. 


Lady  Mnlcaster. 
Mrs.  Somerville. 
Miss  Mary  Somerville. 
Mist  Martha  Somerville. 
Lady  Emily  Ponsonby. 


Lady  Gomm. 
Lady  Taylor. 
Mrs.  Hayes. 
Miss  Roberts. 
Lady  Franklin. 


Addams,  Robert,  Esq. 

Baldock,  William,  Jan.  Esq. 

Behnes,  William,  Esq. 

Bentham,  George,  FRS.  LS.  and  HS.  Esq. 

Bentley,  Richard,  Esq. 

Bourne,  John  C.  E.  Esq. 

Broderip,  W.  J.,  FRS. 

Brooke,  Sir  James,  KOB.  Rajah  of  Sarawak. 

Casher,  E.  Esq. 

De  la  Chaumette,  F.  T.  Esq.    % 

Downes,  Edward,  Esq. 

Drommond,  A.  Mortimer,  Esq. 

Drummond,  A.  Robert,  Esq. 

Drummond,  Charles,  Esq. 

Drommond,  George,  Esq. 

Drnmmond,  John,  Esq. 

Fergnsson,  James,  Esq.  FRAS. 

Chilton,  Fran.  Esq.  MA.  FRS.  FRGS. 

Gordon,  A.  F.  Esq. 

Gould,  John,  Esq.  FRS.  &o.  &c. 

Grey,  Bight  Hon.  Sir  George,  Bart.  MP. 

Hardwick,  Philip,  Esq.  FRS. 

Harris,  Sir  William  Snow,  FRS. 


Haverfleld,  Rev.  T.  T.,  BD. 

Henslowe,  Professor. 

Hope,  Rev.  F.  W. 

Jones,  Owen,  Esq. 

Laurence,  Right  Hon.  Sir  J.  Bart  GCB.  PC. 

Lee,  J.  Esq.  LLD.  FRS.  FRAS.  &c 

Mallett,  R.  Esq.  CE.  FRS.  &c. 

O'Byrne,  W.  R.  Esq.  Author  of  "Naval  Bio. 
graphy." 

Oliphant,  Laurence,  Esq.  FRGS. 

Pettigrew,  W.  V.  fiiq.  MD.  Ac 

Sandwith,  Humphrey,  Esq.  MD.  late  Chief  of 
the  Medical  Staff,  Kara. 

Sedgwick,  Professor,  FRS.  Ac 

Smyth,  C.  Piazzi,Esq.  Astro.  Roy.  for  Scotland. 

Smyth,  W.  Warrington,  Esq.  FRS. 

Stephens,  Andr.  John,  FRS.  Esq.  Standing 
Counsel  to  the  Institution. 

Taylor,  G.  L.  Esq.  Architect  of  the  Institution. 

Tobin,  Geo.  Webb,  Esq. 

Whewell,  Professor,  FRS.  FRAS. 
I  Wilkinson,  Henry,  Esq.  MRAS. 
I  Wyatt,  James,  Esq. 


Austria  .  .  • 
Bavaria  •  .  . 
Belgium  •  .  . 
Brazil  .  .  .  . 

Netherlands  . 
Portugal.  .  . 
Prussia  .  .  . 
Russia .  .  •  . 
Sardinia,  .  . 
Turkey.  .  .  • 
United  States 
of  America. 


CORPS  DIPLOMATIQUE. 

Apponyi,  Count,  Envoy  Extraordinary  and  Plenipotentiary. 
Cetto,  Baron  de,  Envoy  Extraordinary  and  Minister  Plenipotentiary. 
Van  de  Weyer,  M.  Sylvain,  Envoy  Extraordinary  and  Minister  Plenipotentiary. 
Carvalho,  Moreira  Comm.  F.  de,  Envoy  Extraordinary  and  Minister  Plenipo- 
tentiary. 
Bentinck,  Baron,  Envoy  Extraordinary  and  Minister  Plenipotentiary. 
Lavradio,  Count  de,  Envoy  Extraordinary  and  Minister  Plenipotentiary. 
Bernstorff,  Count  Yon,  Envoy  Extraordinary  and  Minister  Plenipotentiary. 
Brunnow,  Baron  de,  Envoy  Extraordinary  and  Plenipotentiary. 
Azeglio,  Marq.  E.  d\  Envoy  Extraordinary  and  Minister  Plenipotentiary. 
Musurus  Bey,  M.,  Ambassador  Extraordinary  and  Plenipotentiary. 
Dallas,  G.  M.  Esq.,  Envoy  Extraordinary  and  Minister  Plenipotentiary. 

FOREIGN  OFFICERS. 


Bode,  Baron  de,  Major-Gen.  Imp.  Rus.  Servioe. 
Cecille,  Admiral,  French  Navy. 
Da  Cunha,  A.  P.  Capt.  Port  Navy. 
Graham,  J.  D.  Major,  United  States  Topogra- 
phical Engineers. 


Lampo,  A.  Cavaliere,  Capt  Sardinian  Nary 
Lendy,  Captain  A  F.  late  of  the  French  Staff. 
Maury,  Lieut  United  States. 
Pirohe,  Colonel  the  Baron  de,  French  Army. 
Tchitchagoff,  Admiral,  Imperial  Russian  Navy. 


CORRESPONDING  MEMBER. 
Novitsky,  N.  de,  Lieut-Col.  Imp.  Russ.  Service. 
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DISTRIBUTION  OF  MEMBERS  ACTIVELY  EMPLOYED 
ON  1st  JANUARY,  1861. 


ROYAL  NAVY. 


LORDS  COMMISSIONERS  07  THE  ADMIRALTY. 

HIS  GRACE  THE  DUKE  OF  SOMERSET. 
VICE-ADMIRAL  THE  HON.  SIR  R.  S.  DUN  DAS,  K.C.B. 
REAR-ADMIRAL  HON.  F.  T.  PELHAM,  C.B. 
CAPTAIN  CHARLES  EDEN,  C.B. 
CAPTAIN  CHARLES  FREDERICK. 

Admiral  of  the  Fleet. 
ADMIRAL  SIR  JOHN  WEST,  G.C.B. 

Vice-Admiral  of  the  United  Kingdom. 
ADMIRAL  SIR  WILLIAM  H.  GAGE,  KT.,  G.C.B. 

Hydrographer  to  the  Admiralty. 
CAPTAIN  JOHN  WASHINGTON,  F.R.S. 

Comptroller  of  the  Navy. 
REAR-ADMIRAL  SIR  B.  W.  WALKER,  BART.,  K.C.B. 


Woolwich. 
Fitgard. 
Commodore  Hon.  J.  R.  Drummond,  C.B. 
Matter  J.  G.Giles. 
Matter  J.  S.  Well*. 


Superintendent,  Dockyard. 
Captain  George  Goldsmith,  C.B. 


Sheerneas. 
Formidable,  Flag  Ship. 
Paymaster  W.  Hamilton. 

Southampton,  Guard  Ship. 
Commander  T.  H.  Lysaght. 


Portsmouth. 
Commander-in-Chief. 
Vice-Admiral  H.  W.  Bruce. 

Superintendent,  Dockyard. 
Rear- Admiral  Hon.  Geo.  Grey. 

Victory,  Flag  Ship. 
Captain  Robert  Coote. 
Captain  C.  G.  E.  Patey. 


Aria,  Guard  Ship. 
Captain  G.  T.  Gordon. 

St.  Vincent,  Reserve  Depdt  Ship. 
Captain  Thos.  Wilton. 

Immortalite. 
Captain  George  Hancock. 


Oosport. 
Superintendent,  Victualling  Yard. 
Captain  Hon.  G.  F.  Hastings,  C.B. 


Deronport. 

Cc  .*mandcr-in-Chief. 
Vice-Admiral  Sir  Houston  Stewart,  K.C.B. 

Superintendent,  Dockyard. 
Rear-Admiral  Sir  Thos.  S.  Pasley,  Bart. 

Impregnable,  Flag  Ship. 
Captain  Rt-Hon.  Lord  F.  H.  Kerr. 


Indus,  Guard  Ship. 

Captain  Astley  C.  Key,  C.B. 
Staff  Surgeon  C.  R.  Brien,  M.D. 

A 
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Wellington,  Guard  Ship. 
Commander  F.  Cannon. 

Flying  Fith. 
Commander  C.  W.  Hope. 

Hero. 
Paymaster  W.  V.  Miller. 


Implacable,  Training  Ship. 
Commander  J.  W.  Dorrille. 

St.  George. 
Capt.  Hon.  F.  Egerton. 


Coast  Guard  Service. 
Blenheim,  Milford  Haven. 
Capt.  Edwd.  Tatbam. 

Cornwallis,  in  the  Humber. 
Captain  G.  G.  Randolph. 

Dauntless,  Southampton  Water. 
Captain  L.  G.  Heath,  C.B. 

Rogue,  Greenock. 
Captain  R.  J.  J.  G.  Macdonald. 
Lieutenant  J.  G.  Shank*,  Royal  Marines. 

Majestic,  Liverpool. 
Captain  W.  R.  Mends,  O.B. 

Qfieers  employed  on  Coast  {tow*. 
Commodore  H.  R.  Hastings,  C.B. 
Commander  C.  J.  Austen,  Pensanoe. 
Commander  H.  B.  King,  Cromer. 
Commander  J.  P.  Palmes,  Pudlington. 
Lieutenant  C.  E.  Powys,  Bournemouth. 


Naval  Reserve  Ship. 

Castor,  Shields. 

Captain  J.  Palmer. 
Surgeon  T.  Nelson,  M.D. 


IreUtd. 

Sanspareil,  Flag  Ship,  Queenstowm 
Rear- Admiral  Chas.  Talbot. 


Channel  Squadron. 
Royal  Albert,  Flag  Ship. 

Rear-Admiral  R.  F.  Stopford  (Captain  of 

the  Fleet). 
Captain  H.  J.  Lacon.  ^ 

Edgar,  Flag  Ship. 
Rear-Admiral  J.  E.  Erskine. 
Commander  C  L.  Waddilove. 


Algiers. 
Captain  G.  W.  D.  O'Callaghan. 

Conqueror. 
Captain  C.  S,  Sotheby,  C.B. 

Diadem. 
Lieutenant  G.  M.  Temple. 


Donegal* 
Surgeon  W.  D.  Kerr. 

Trafalgar. 
Captain  E.  G.  Fanshawe. 


Transport  Service. 
Lieutenant  J.  0.  Johnston,  Let*. 


Royal  Hospital,  Greenwich* 
Governor. 
Admiral  Sir  James  Alex.  Gordon,  G.C.B. 

Captains. 
M.  H.  Sweny. 
L.  Liardet. 

Commander. 
Sir  W.  C.  C.  Dalzell,  Bart. 

Citil  Dbpa&txbkx. 
Commissioner. 
Vice-AdmJral  Sir  Watkin  O'Pell,  Kt. 

Assisting  Secretary. 
John  Livingstone  Jay,  Esq. 
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BOYAL  NAVT. 
FOREIGN  STATIONS. 


Medttemuuai: 

Commander. in-  Chief. 
Vice-Admiral  W,  P.  Martin. 

Superintendent,  Dockyard,  Malta. 
Rear-Admiral  H.  J.  Oodrington,  C.B. 

Marlborough,  Flag  Ship. 
Lieutenant  C.  D.  Inglu. 

Hibemia,  Flag  Ship. 

Captain  Fred.  Warden,  OB. 
Surgeon  J.  A.  Mould. 

Hannibal,  Flag  Ship. 

Rear-Admlral  0.  R.  Mundy,  C.B. 
Captain  A.  Farquahar. 

Argus. 
Lieutenant  J.  F.  Lennon. 

Couar. 
Lieutenant  Hon.  0.  FHxclarence. 

Caradoc. 
Commander  J.  B.  Scott 

Cressey. 
Captain  Thos.  Harvey. 


Captain  J.  A.  Paynier. 


James  Watt. 
Captain  Edward  Codd. 


Mors. 
Lieutenant  0.  B.  Goolden. 


Medina* 
Captain  T.  A.  B.  Spratt,  C.B. 

Neptune. 
Captain  F.  A.  Campbell. 

Racoon. 
Captain  W.  C.  Chamberlain. 


St.  Jean  IP  Acre. 
Captain  Hon.  C.  0.  J.  B.  Elliot,  C.B. 

ScyUa. 
Captain  B.  Lambert. 

Victor  Emanuel. 
Surgeon  E.  Nolloth,  M.D. 


Fariic 

Commander-in-Chief. 

Rat*.  Admiral  Sir  Thoa.  Maitlmd,  Kt.  OB. 

Ganges,  Flag  Ship. 

Rear-Admlral  Sir  R.  L.  Bayacs,  K.C.B, 
Captain  John  Fulfbrd. 
Secretary  J.  L.  Southey. 

Calypso. 
Captain  F.  B.  Montreaor. 

Plumper. 
Lieutenant  R.  C.  Mayne. 

Satellite. 
Captain  J.  C.  Provost. 


Tartar. 
Captain  J.  M.  Hayes. 

Topaze. 
Captain  Hon.  J.  W.  S.  Spencer. 

Wert  Indies  and  Korth  America* 
Commander-in-Chief. 
Rear. Admiral  Sir  Alex.  Milne,  K.C.B. 


Nile,  Flag  Ship. 
Captain  P.  F.  Shortland. 

Imawn,  Receiving  Ship,  Jamaica. 
Commodore  H.  Dunlop. 

Terror,  Floating  Battery,  Bermuda 
Captain  F.  Hutton. 
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Hydra* 
Lieutenant  L.  M.  Croke. 

Mersey. 
Captain  H.  Caldwell,  C.B. 

Skipjack. 
Lieutenant  and  Commander  John  Murray. 

Valorous. 
Captain  W.  C.  Aldham,  C.B. 


8.E.  Coast  of  America. 

Commander-in-Chief. 

Rear-Adm.  Sir  Stephen  Lushington,  K.C.B. 

Curafoa. 
Captain  A.  Phillimore. 


Cape  of  Good  Hope  and  West  Coast  of 

Africa, 

Commander-in-Chief. 

Rear-Adml.  Hon.  Sir  Henry  Keppel,  K.C.B. 

Naval  Storekeeper,  Cape  of  Good  Hope. 
Captain  Andrew  Drew. 

Brisk. 
Captain  A.  F.  R.  de  Horsey. 

Oorgon. 
Commander  B.  C.  T.  Pirn. 

Archer,  West  Coast  of  Africa. 
Captain  F.  A.  B.  Craufurd. 

Wrangler,  West  Coast  of  Africa. 
Commander  H.  H.  Beamish. 


Bast  Indies  and  China. 
Commander-in-Chief. 
Vice-Admiral  Sir  James  Hope,  K.C.B. 

Chesapeake,  Flag  Ship. 
Captain  Geo.  O.  Willes. 


Imperieuse,  Flag  Ship. 

Rear- Admiral  Lewis  T.  Jones,  C.B. 
Captain  R.  Maguire. 
Flag-Lieutenant  Loftus  F.  Jones. 

Cambrian. 
Captain  J.  J.  M'Cleverty,  C.B. 

Odin. 
Captain  Right-Hon.  Lord  John  Hay,  C.B. 

Renard. 
Commander  J.  G.  Goodenougb. 

Sampson. 

Captain  G.  S.  Hand. 
Midshipman  G.  W.  Hand. 

Scout. 
Surgeon  Seaton  Wade. 

WoodcocJ:. 
Commander  G.  S.  Bosanquet. 


Australia, 
Petorus. 
Commodore  F.  B.  P.  Seymour. 

Niger. 
Captain  Pi  Cracroft. 
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STAFF. 


GREAT  BBITADT. 

Commanding  in  Chief. 
General  H.R.H.  The  Duke  of  Cambridge, 
K.G.  K.P.  G.C.B.  G.C.M.G. 

Assistant  Military  Secretary. 
Norman,  H.  W.  Lt-Col.  Bengal  Army,  C.B. 

Aides-de-camp. 

Charteris,  Hon.  R.  Lieut. -Col.  S.  F.  Gds. 
Keane,  Hon.  H.  F.  Major  R.E. 

Adjutant-General's  Department. 

Adjutant*  General  of  the  Forces. 

Scarlett,  Hon.  Sir  Jas.  Yorke,  Major- Gen. 
K.C.B. 

Deputy  Adjutant-Generals. 
Hontord,  Sir  A.  H.  Col.  K.C.B. 
Troubridge,  Sir  T.  St.  V.  H.  C.  Bart.  C.B. 

Assistant  Adjutant-General. 
Pipon,  J.  K.  Col. 

Deputy  Assistant  Adjutant-General. 
Pearson,  R.  L.  0.  Major  Gren.  Gds . 

ROTAL  ABTILLEAT. 

Assistant  Adjutant-General. 
Wodehouse,  E.  Col.  R.A.  C.B. 

Deputy  Assistant-Adjntant-General. 
Yonge,  W.  L.  Capt.  R.A. 

Royal  Enoikbbbs. 
Deputy  Adjutant-General. 
Chapman,  F.  E.  Col.  R.E.  C.B. 

Assistant  Adjutant-General. 
Stanton,  E.  Lieut. -Col.  R.E.  C.B. 

Quartermaster-General's  Department. 
Quartermaster-Gtneral. 
Airey,  Sir  R.  Major-Gen.  K.C.B. 

Deputy  Quartermaster-General. 
Herbert,  Hon.  P.  E.  Col.  C.B. 

Assistant  Quartermaster-Generals. 
Pocklington,  E.  H.  F.  Col. 
Ewart,  C.  B.  Major  R.E. 


Deputy  Assistant  Quartermaster-General. 
Ramsay,  B.  D.  W.  Major 

Inspector-General  of  Cavalry. 
J    Lawrenson,  J.  Major-Gen. 

I  Inspector -General  of  Artillery. 

\   Bloomfleld,  J.  Major-Gen.  R.A. 

Inspector-General  of  Infantry. 
j    Love,  Sir  J.  F.  Lieut-Gen.  K.C.B.  K.H. 

Assistant  Adjutant-General. 
j    Lysons,  D.  Col.  C.B. 

Attached  to  the  Foot  Guards. 
Rokeby,  Lord  H.  Major-Gen.  K.C.B. 

Aide-de-Camp. 
Sturt,  C.  N.  Capt.  Gren.  Gds. 

Assistant  Adjutant-General. 
Hay,  Lord  A.  Col.  Gren.  Gds. 

Northern  Division. 

General  Commanding. 

Wetherall,  Sir  G.  A.  Lt.-Gen.  K.C.B.  K.H. 

Commanding  Royal  Engineers. 
Hamilton,  R.  G.  Col.  R.E. 

Assistant  Quartermaster -General. 
Shadwell,  L.  Lieut.-Col. 

8outh-Eastern  Division. 
Commanding  Royal  Artillery. 
Cuppage,  B.  Col.  R,A. 

Commanding  Royal  Engineers. 
Lennox,  W.  O.  Lieut.-Col.  R.E. 

Assistant  Adjutant-General. 
Taylor,  R.  C.  H.  Col.  C.B. 

8outh-Western  Division. 
General  Commanding. 
Paulet,  Lord  W.  Major-Gen.  C.B. 

Commanding  Royal  Artillery, 
Dunlop,  F.  Col,  R.A.  C.B. 
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Commanding  Royal  Engineers. 

Gordon,  J.  W.  Col.  R.E.  C.B. 
Nugent,  C.  B.  P.  N.  H.  Major  R.E. 

Assistant  Qwrtermaster-General. 
Somerset,  E.  A.  Col. 

Assistant  Adjutant-Genital. 
Thackweil,  J.  E.  Lieut-Col 

Woatern  Mvisjiub 
General  Commanding. 
Hutchinson,  W.  N.  Major-Gen. 

Commanding  Royal  Artillery. 
Pester,  H.  Col.  RJL 

Commanding  Royal  Engineers. 

Owen,  H.  C.  C.  Lieut-Col.  R.E.  C.B. 
Crawley,  H.  0.  Col.  R.E. 

Major  of  Brigade. 
Kirk,  J.  B.  Capt.  96th  Foot. 

Town  Major. 
Mann,  J.  B.  Lieut.-Col. 


Commanding  Royal  Artillery. 
Nedham,  W.  R.  CoL  R.A. 

Major  of  Brigade. 
Oongrere,  W.  Capt  4th  Foot. 

Woolwich. 
General  Commanding. 
Daores,  8lr  R.  J.  Major-Gen.  R.A.  K.C.B. 

Aide-de-Camp. 
Reiily,  W.  B.  M.  Major  RJL  aB. 

Commanding  Royal  Engineers. 
Ford,  C.  E.  Col.  R.E. 

Jersey. 

Lieutenant-Governor. 
Douglas,  R.  P.  Major-Gen. 

Commanding  Royal  Artillery. 
Cleaveland,  F.  D.  CoL  RJL 

The  DiTislon  at  Alderahot, 
General  Commanding. 
Pennefrther,  Sir  J.  L.  Lieot.-Gen.K.C.B. 


Assistant  AdjmlanUQentral. 
Anastrong,  J.  W.  Col.  C.B. 

Depvty  Assistant  Q^rtermaster-Generals. 
Young,  T.  Capt.  22nd  Foot. 
Ross,  A.  E.  Capt.  5th  Foot 

Commanding  Royal  Artillery. 
Fitrmayer,  J.  W.  Col.  R.A.  C.B. 

Major  of  Brigade  Royal  Artillery. 
Mflman,  G.  H.  L.  Major  RJL 

Cavalbt  Brigade. 
Aide-de-Camp. 
Garlics,  A.  P.  Lord,  Lieut  Roy.  H.  Gds. 

1ST  INFANTRY  BRIGADE. 

Lawrence,  A.  J.  Major-Gen.  C.B. 

Major  of  Brigade. 
Deeds*,  W.  Capt  30th  Foot. 

2nd  Infantry  Brigade. 
Taylor,  Brook,  Brigadier-Gen. 

Aidc-de-Ckmp. 
Pemberton,  C.  P.  Capt  Soot  Fas,  Gds. 

3rd  Infantry  Brigade. 
Russell,  D.  Brigadier-Gen. 

Major  of  Brigade. 
Twynam,  P.  A.  A.  Capt  10th  Foot 

Shorneclifle  Division. 
Assistant  Adjutant-General. 
Taylor,  R.  C.  H.  Col.  C.B. 

1st  Infantry  Brigade. 
Craufurd,  J.  R.  Major-Gen. 

Aide-de-Camp. 
Malet,  H.  C.  E.  Capt.  Gren.  Gds. 

Major  of  Brigade. 
Jones,  E.  M.  Capt  20th  Foot. 

2nd  Infantry  Brigade. 
Brigadier -General. 
Garvook,  John. 

Major  of  Brigade. 
Carleton,  W.  H.  Capt  21st  Foot 


Colchester. 
Colonel  on  the  Staff. 
Gordon,  Hon.  Alex,  Col.  C.B. 
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aOOTUOTD. 
General  Commanding. 
Cameron,  D.  A.  Maj.-Gen.  C.B. 

Assistant  AdjnesmH-General. 
Douglas,  Sir  John,  K.O.B.  CoL 

Commanding  Royal  Artillery. 
Maclean,  P.  Col.  R.A. 

Commanding  Royal  Engineers. 
Skyring,  0.  F.  Col.  R.E. 


IBHA1TD. 

General  Commanding  the  Form. 
Brown,  Bt.  Hon.  Sir  Geo.  Gen.  G.C.B.  K.H. 

Aides*de-Camp. 
Blackett,  E.  W.  Capt.  R.  Brigade. 
Maclean,  F.  D.  Capt.  13th  Dragoons. 

Deputy  AdjutahUOeneml. 
Brownrigg,  JohnJS.  Col.  C.B. 

Commanding  Royal  Artillery. 
Ormsby,  J.  W.  Col.  RJl 

Commanding  Royal  Engineers. 
Frome,  E.  Col.  RJ5. 

Aides-de-camp  toH.E.Uu  Lord-Lieutenant. 
Fowter,  F.  R.  Major  4th  Dragoon  Guards. 
Buller,  R.  J.  Capt.  Gren.  Gds. 
Berger,  E.  A.  Lieut  10th  Foot. 

Dablia  DiTiaitn. 

General  Commanding  Division. 
Dalsell,  Hon.  A.  A.  Maj.-Gen. 

Assistant  Adjutant-General. 
Blane,  R.  Col.  C.B. 

Assistant  Qnartermaster'General. 
FeUding,Hon.  P.  R.  B.  Lt-Col.  Cold.  Gds. 

Commanding  Royal  Artitlery. 
Gambier  G.  Col.  R.A.  C.B. 

Cavalry  Brigade. 
General  Commanding* 
Parlby,  Wm.  Maj.-Gen. 

Major  of  Brigade. 
Palliaer,  W.  Capt.  18th  Lt.  Dgns. 
1st  Infantry  Brigade. 
Major  of  Brigade. 
Daniell,  C.  F.  T.  Major. 


2nd  iNVAMfRT  Brigade. 
General  Commanding. 
Bloomfield,  H.  K.  Maj.-Ge*. 

CuRRAGX  KlLDARR  BRIGADE. 

General  Commanding. 
Shirley,  H.  Maj.-Gen.  C.B. 

Aide-de-Cam*. 
Beresford,  G.  R.  Capt 

Assist***  QmrtemaeUr-General. 
Mayow.G.  W.  Col. 

Cork  Diriaion. 
General  Commanding. 
Ridley,  O.  W.  Maj.-Gen.  C.B. 

Aide-de-Camp. 
Gasooigne,  C.  Capt.  Gren.  Gds. 


EA8TUTDIX8. 

Bengal. 

Aide  de  Camp  to  Chvernor-General. 
Stanley,  Hon.  J.  C.  Capt  Gren.  Gds. 
Military  Secretary  to  Commander-in-Chief* 
Warre,  H.  J.  Col.  C.B. 

Aide-de-Camp  to  Commander-in-Chief. 
Roee,  G.  E.  Capt  Rifle  Brigade. 

General  Commanding  Divisions. 
Windham,  C.  A.  Maj.-Gen.  C.B. 

Commanding  Royal  ArtUlery. 
Barker,  SirG.  R.  Col.  R.A.  K.C.B. 

Commanding  Royal  Engineers. 
Harness,  H.  D.  Col.  R.E.  C.B. 
Major  rf  Brigade. 
Blana,  S.  J.  Major  52nd  Foot 

Madxaa. 
Governor. 
Denison,  Sir  W.  T.  Col.  R.E.  K.C.B. 
General  Commanding  Division. 
McCleverty,  W.  A.  Maj.-Gen. 
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Bombay. 

Commander-in-Chief. 
Mansfield,  Sir  W.  R.  Lieut-Gen.  K.C.B. 

Major  of  Brigade. 
Cleeve,  S.  A.  Capt.  51st  Foot. 


AUSTRALIAN  COLONIES. 

Melbourne. 
Major-General  on  the  Staff. 
Pratt,  T.  S.  Maj.-Gen. 

Aide-de-Camp. 
Forster,  B.  L.  Lieut.  R.A. 

Hew  South  Wales,  Sydney. 
Major  of  Brigade. 
Heywood,  W.  Capt  14th  Foot. 

Tasmania. 
Commanding  Royal  Engineers. 
Broughton,  W.  E.  D.  Col. 

New  Zealand. 
Commanding  Royal  Engineer*. 
Mould,  T.  R.  Col.  R.E. 


WIST  INDIES. 

Commanding  Royal  Artillery 
Domville,  J.  W.  Lieut-Col.  R.A. 

Jamaica. 
Lieutenant-Governor. 
Taylor,  Priogle,  Maj.-Gen.  K.H. 

Deputy  Adjutant-General. 
Reynolds,  J.  W.  Lieut-Col. 


Governor  and  Commander-in-Chief. 
Bayley,  Chas.  Jno.  Esq. 

Barbadoes. 
Assistant  Military  Secretary. 
Parish,  Major  H.W.  45th  Foot. 

Deputy  Adjutant-General. 
Hill,  E.  R.  Col. 


Commanding  Royal  Engineers. 
Fanshawe,  Chas.  Lieut-Col.  R.E. 


Saint  Lucia. 
Administering  tike  Government. 
Breen,  H.  H.  Esq. 

Dominica. 
Lieutenant-Governor. 
Ord,  H.  St.  George,  Lieut-Col.  R.E. 


NORTH  AMERICA. 


Montreal. 

Commanding  Division. 

Williams,  Sir  F.  Bart.  K.C.B.  Lieut-Gen. 
R.A. 

Assistant  Adjutant-General. 
Conolly,J.  Lieut-Col. 

Deputy  Quartermaster-General. 
Napier,  G.  T.  C.  C.B.  Col. 

Commanding  Royal  Artillery. 
Eardley,  Wilmot,  F.  M.  Col.  R.A. 

Nora  Scotia. 

Aide-de-camp. 
Stapleton,  F.  G. 

Major-General  Commanding. 
Trollope,  C. 

Aide-de-Camp. 
Armstrong,  C.  Capt  16th  Foot 

British  Columbia. 
Lieutenant-Governor. 
Moody,  R.  C.  Col.  R.E. 


Malta. 
Deputy  Quartermaster-General. 
Hallewell,  E.  G.  Col. 

Commanding  Royal  Artilkry. 
Warde,  E.  C.  C.B.  Col.  R.A. 

Major  of  Brigade. 
Wilson,  S.  W.  F.  Capt.  55th  Regt 
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Gibraltar. 

Governor  and  Commander.in-  Chief. 
Codrington,  Sir  W.  J.  Lieut. -Gen.  K.C.B. 

Assistant  Military  Secretary. 
Freemantle,  A.  J.  Lieut-Col.  Colds.  Gds. 

Aide-de-camp. 
Campbell,  Hon.  H.  W.  Capt.  Colds.  Gds. 

Coionel  on  the  Staff. 
Stehelin,  B.  S.  Col.  R.E. 

Assistant  Adjutant- General. 
Lacy,  T.  E.  Col. 


Ionian  Islands- 
Lord  High  Commissioner. 
Storks,  Sir  H.Col.  K.OB.  G.C.M.G. 

Aide-de-Camp. 
Ponsonby,  A.  E.  V.  Capt.  Gren.  Gds. 

Commanding  Royal  Artillery. 
Irving,  A.  C.B.  Col.  R.A. 


Cape  of  Good  Hope. 
Governor  and  Commander^in-Chm. 
Grey,  Sir  George,  K.C.B. 

Lieutsnan  t-  Governor. 
Wynyard,  R.  H.  Lieut-Gen.  C.B. 

Military  Secretary. 
Shipley,  W.  D.  Capt.  58th  Foot. 

Colonel  on  the  Staff. 
D'Urban,  W.  J.  Col. 

Assistant  Adjutant-  General. 
Fellowes,  E.  Major. 

Commandants. 

Freese,  J.  N.  A.  C.B.  Col.  R.A. 
Staunton,  G.  Col.  Cape  M.  Rifles. 
Cobbe,  C.  P.  Capt  13th  Foot. 

Garrison  Adjutant, 
Gould,  T.  T.  Lieut.  13th  Foot. 


WESTEWT  COAST  OF  AFRICA. 

Sierra  Leone. 
Captain- General,  and  Governor-in-Chief. 
Hill,S.  J.  Col.C.B. 


Mauritius. 
Major -General  on  the  Staf. 
Breton,  H.  W.  Maj.-Gen. 

Deputy  Quartermaster-General. 
Johnson,  H.  F.  F.  Lieut. -Col. 

Commanding  Royal  Artillery. 
Cockburn,  C.  V.  Col.  R.A. 

Commanding  Royal  Engineers. 
Burgmann,  G.  Col.  R.E. 


Ceylon. 

Major-General  Commanding. 
O'Brien,  Terence. 

Assistant  Quartermaster-General. 
Ouvry,  H.  A.  Lieut-Col.  C.B. 


China  and  Hong  Kong* 
Commanding  Division. 
Michel,  Sir  J.  Maj.-Gen.  K.C.B. 

Brigadier-Generals  of  Artillery. 
Crofton,  E.  W.  R.A.    c. 
Crawford,  W.  T.  R.A.  C.B.    o. 

Deputy  Adjutant-General. 
Stephenson,  F.C.A.  Lieut-Col.  C.B. 

Deputy  Quartertnaster  General. 
Mackenzie,  K.  D.  Lieut- Col. 

Deputy  Assistant  Quartermaster-General. 
Brabazon,  L.  B.  Capt.  R.A. 


Knights  of  Windsor. 

Moore,  C.  Major 
Angelo,  E.  A.  Col.  K.H. 
King,  J.  D.  Capt 


H.M.  Body  Guard  of  Yeoman  of  toe  Guard. 

Captain  Commanding. 
Ducie,  Earl. 

Lieutenant. 

Philippe,  Sir  B.  T.  Maj.-Gen.  late  Indian 
Army. 


Exon. 


Kincaid,  Sir  John. 
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H.X.  Body  Guard  of  the  Hon.  Corps  of 
Gentlemen-at-Arms. 
Captain, 
Foley,  Rt.  Hon.  Lord. 

Standard  Bearer, 
Harmar,  D.  J.  Esq. 

Qentlemen*aU  Arm*. 

Goodwin,  B.  Esq. 
Sutherland,  E.  Esq. 
Middleton,  W.H.Ksq. 
Philips,  N.  G.Esq. 
Deane,  E.  P.  Esq. 
Vyyyan,  R.  H.  S.  Esq. 


1st  Lift  Guards. 
Colonel, 
Combermere,  Stapleton  Viscount,  Field-Mar- 
shal, G.C.B.  G.C.H. 

Lieutenant- Colonel  and  Colonel, 
Parker,  Richard. 

Major  and  Lieutenant-Colonel. 
De  Ros,  Hon.  D.  C.  FitzGerald. 

Captains. 

Mountcharles,  G.  H.  Earl  of. 
Elmley,  Henry  Viscount. 
Bateson,  Richard  H. 
Wyndham,  Hon.  Henry. 
Peyton,  Algernon  W. 
Fraser,  Jas.  Keith. 
Grosvenor,  Hon.  Robt.  W. 
Bruce,  Lord  Charles  W.  B. 

Lieutenants. 

Duncombe,  Hon.  Cecil. 
Powersoourt,  M.  W.  Viscount. 
Patten,  E.  J.  Wilson. 
Egerton,  Hon.  S.  J.  G. 
Biddulph,  Richard  M. 
North,  Hon.  W.  H.  J. 
Duncombe,  C.  W. 
Earlsfort,  J.  H.  R.  Lord. 

Cornet  and  Sub-Lieutenant. 
Heneage,  Edward. 


2nd  Life  Guards. 
Cotonei. 


Seaton,  John  Lord,  Field-Marshal,  G.C.B. 
G.C.M.  G.G.C.H. 

Lieutenant^  Colonel, 
Martyn,  F.  M.    c. 


Major  and  Lieutenant-Colonel. 
Vyse,  G.  Howard. 

Captains, 
Ogilvy,  Thos.    0. 
Palmer,  Roger. 
Berkeley,  E.  S.  Fitzharding. 

Lieutenant*. 
Woodgate,  Francis. 
Cuninghame,  J.  W.  H. 
Ley  land,  Thomas. 
Ewart,  Henry  P. 

Assistant-Surgeon. 
Buckland,  F.  T. 


Royal  Horse  Guards. 

Colonel, 
Gough,  Hugh  Viscount,  General,  K.P.  G.C.B. 

Major, 
Baillie,  Hugh  Smith.    1.  c. 

Captains. 
Manners,  Lord  Geo.  J.    m. 
Sheffield,  Robt. 
Baillie,  Duncan  Jas. 
Leslie  Thomas. 
Williams,  Bulkeley  R.  M.  L. 
Williams,  O.  L.  C. 
Hartopp,  W.  W. 
Peach,  H.  Peach  K. 

Lieutenants. 
Hill,  Hon.  Geoffrey,  R.  C. 
Garlies,  Alan  P.  Lord. 
Carew,  Walter  P. 
Bonnet,  Philip. 
Adderley,  M.  B.  B. 
Martyn,  Cecil  E. 

Surgeon. 
Logie,  Cosmo  G.  M.D. 


1st  (King's)  Dragoon  Guards. 
Colonel. 
Brotherton,  Sir  T.  W.  General,  K.O.B. 
Captains, 

Mitchell,  Thos.  J. 
Wadman,  Art  J.  P. 


2nd  (Tae  <****&*•)  Dragoea  Guard** 
Lieutenant-Colonels. 
Seymour,  W.  H.  C.B.  % 

Walker,  C.  P.  B. 
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Steward,  H.  H. 


Certain. 


Cornet, 


Torrens,  Robt.  H. 

3rd  (The  Prince  of  Wales)  Dragoon  Guard*. 

Lieutenant -Colonel. 
Barron,  Fenwick  B. 

Major. 
Marsh,  Sir  Henry,  Bart. 

Captain, 
Francis,  Thomas  J. 


4th  (Royal  Irish)  DrsjoonGhiards. 
Lieutenant-Colonel. 
Bentinck,  A.  Cavendish    o. 

Captains. 
Forster,  Francis  R.    m. 
Gunter,  Robert. 
Fisher,  Edward  Rowe. 


6th  (Princess  Charlotte  of  Wales) 
Dragoon  Guards. 

Colonel. 

Scarlett,  Hon.  Sir  J.  Yorke,  Major-General, 
K.C.B. 

Major. 
Galthcrpe,  Hon.  Somerset  J.  G. 

Captains. 
Swinfen,  Frederick  H. 
Godman,R.  Temple. 


0th  Dragoon  Guards  (Carabineers). 
Captain. 
Hunter,  Robert  Scott. 


7th  (The  Princess  Royal)  Dragoon  Guards. 
Lieutenant-Colonel. 
Thompson,  Chss.  W. 

Captains. 

Lamb,  W.  W. 
Dowdeswell,  W.  F. 
Blinkhorn,  H. 

Lieutenant. 
Molyneux,  Edm. 


1st  (Royal)  Drapoons. 
Colonel. 

Clifton,  Sir    Arthur   B.    General,  K.C.B. 
K.C.H. 

Lieutenant'  Colonel. 
Wardlaw,  R.    c. 

Major. 
Ainslie,  James. 

Captain. 
Nicholl,  Home. 


2nd  (Royal  Vorth  British)  Dragoons. 

Colonel. 

Kennedy,  A.  K.  Clark,  C.B.         Lieut-Gen. 

Lieutenant-  Colonel. 
Griffith,  H.  Darby,  C.B.    c. 

Major. 
Clarke,  G.  Calvert   c. 

Captain. 
Buchanan,  Geo. 

Cornet. 
Hosier,  John  W. 


3rd  (lOn^s  Own)  Light  Dragoons. 
Captain. 
BeU,  W.  M. 


4th  (The  Owen's  Own  light)  Dragoons* 
Colonel. 
Soovell,  Sir  George,  General,  G.C.B. 

Captains. 

Browne,  C.  A.  G. 
Moore,  A.  G.  M. 

Lieutenant. 
Calderon,  C.  M. 

Paymaster. 
George,  Thorne  George    m. 


6th  (Royal  Irish  Light)  Dragoons  (Lancers). 

Colonel, 
Chatterton,  Sir  James  Charles,  Lieut. -Gene- 
ral,  Bart.  K.H. 
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Lieutenant^  Colonel. 
Sulivan,  G.  A.  F.    c. 

Major, 
Portal,  Robert. 


6th  (Inniakillliig)!Dragoona. 

Colonel. 

Martin,  Thomas,  Major-General,  K.H. 

Captain. 
Anderson,  T.  E. 


7th  (The  Queen's  Own  Light)  Dragoons 
(Hassan). 

Colonel. 

Tuyll,  Sir  William,  General,  K.O.H. 

Lieutenant.  Colonel. 
Russell,  Sir  W.  Bart.  C.B. 

Major. 
Trevelyan,  Harington  A. 

Captain. 
Aytoun,  Jas. 

Lieutenants. 
Herbert,  Hon.  A.  W.  E.  M. 


10th  (The  Prince  of  Wales's  Own  Regiment 
of  Light)  Dragoons  (Hussars). 

Colonel. 

Beauchamp,  Henry  B.  Earl,  General 

Lieutenant^  Colonel. 
Baker,  Valentine 

Captain. 
Bowyer,  H.  A. 

Lieutenant. 
Kerr,  Lord  Ralph  D. 


11th  (Prince  Albert's  Own)  Hussars. 
Colonel. 
Cardigan,  Jas.  T.  Earl  of,  Major-General, 
K.O.B. 


8th  (The  mag's  Royal  Irish  Light)  Dragoons 
(Hussars). 

Colonel. 

Lnoan,  G.  C.  Earl  of,  Lieut. -General,  K.C.B. 

Lieutenant .  Colonel. 
De  Salii,  Rodolph    o. 

Major. 
Heneage,  Clement  W. 

Captains. 
Clowes,  G.  G.    m. 
Mussenden,  Wm. 


9th  (Queen's  Royal  Light )Dragoons(Lancers). 

Colonel. 
Sleigh,  Sir  J.  Wallace,  General,  K.C.B. 

Major. 
Steele,  Aug.  F.    1.  c. 


Harnett,  Edw. 
Bingham,  A.  B. 
Garnett,A.  P. 
Tempest,  A.  C. 
Somen,  R.  John. 

Lieutenant*. 

Robinson,  G.  C. 
Motley,  Paget  P. 

Veterinary  Surgeon, 
Anthony,  Paul. 


12th  (Prince  of  Wales's  Royal)  Lanoers. 

Colonel. 

Lovell,  Sir  L.  B.  Lieutenant-General,  K.C.B. 
K.H. 

LieutenanUColonel. 
Pole,  Edward   c. 

Captain. 
Cuninghame,  Jno. 


18th  (Light)  Dragoons. 
Colonel. 
Maclean,  A.  T.  Major-General. 

Lieutenant*  Colonel, 
Tremayne,  Arthur. 

Captain. 
Maclean,  Fitzroy  D. 
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141b  (The  King's  Light)  Dragoons. 
Colonel. 
Beokwith,  W.  Major-General,  K.H. 

Captain. 
Blyth,  W.  D'Urban. 

Lieutenants. 

Whish,  Claudius  B. 
Boycott,  E.  E.  Digby. 


16th  (The  King's  Light)  Dragoons  (Hussars). 

Colonel. 
Bouverie,  Everard  W.  Lieut-General. 

Lieutenant-  Colonel. 
Fitzwygram,  P.  W.  J. 


16th  (Queen's)  Lancers. 
Colonel. 
Cust,  Hon.    Sir  Edward,    Lieut.-General, 
K.C.H. 

Captains. 

Halton,  Lancelot 
Pigott,  Fra.  P. 

Lieutenant. 
Webster,  Guy 

Cornet. 
ttilbard,  Geo.  J. 

Paymaster. 
Roster,  Geo.  F.    m. 


17th  (Light)  Dragoons  (Lancers). 
Colonel. 
Wallace,    Sir   Jas.  Maxwell,    Lieutenant  - 
General,  K.H. 

Cornet. 
Bruce,  Geo.  J.  BrudenelL  Sub-Lieut. 


18th  (Light)  Dragoons  (Hussars). 
Colonel. 
Byam,  Edward,  Lieutenant-General. 

Lieutenant-  Colonel. 
Knox,  Richard. 


Captain. 
Palliser,  Wm. 

Lieutenant. 
Filgate,  T.  P.  H.  M. 


Royal  Artillery. 

Colonels  Commandants. 

Tobin,  Jos.  Webbe.  Gen. 

Forbes,  Thos.  Jno.  Gen. 

Ross,  Sir  Hew  D.  G.C.B.  Gen. 

Turner,  George,  C.B.  Lieut-Gen. 

Gardiner,  Sir  Robt.  Wm.  G.C.B.  K.C.H. 

Gen. 
Wallace,  Peter  M.  Lieut-Gen. 

Jones,  Richard,  Lieut. -Gen. 

Whinyates,  Sir  Edwd.  Chas.  K.C.B.  K.H. 

Lieut-Gen. 
Michell,  John,  C.B.  Lieut.-Gen. 

Power,  W.  Greenshields,  C.B.  K.H.        Gen. 
Cobbe,  George.  Lieut.-Gen. 

Mercer,  Alex.  C.  Lieut-Gen. 

Colebrooke,  Sir  W.  M.  G.  C.B.  K.H. 

Lieut-Gen. 
Cator,  Wm.  C.B.  Lieut.-Gen. 

Scott,  Hen.  Alex.  Major- Gen. 

Colo  ti  els. 

Pester,  Henry. 
Palliser,  H. 
Cuppage,  Burke. 
Burn,  Robert 
Thorndike,  Daniel. 
Wilfbrd,  Edmd.  Neal. 
Wingfleld,  Chas.  Wm. 
Tulloh,  Alex. 
Teesdale,  Hen.  Geo. 
Lake,  Noel  Thos.  C.B. 
Hill,  John. 
Morris,  Hen.  Jos. 
St  George,  J.  C.B. 
Nedham,  Wm.  Robt. 
Warde,  E.  C.  C.B. 
Ormsby,  John  Wm. 
Taylor,  Arthur  Jos. 
Maclean,  George. 
Askwith,  W.  H. 
Dunlop,  Franklin,  C.B. 
Dick,  Francis. 
Dalton,  Charles  J. 
Eardley.WUmot,  F.  M. 
Fitzmayor,  Jas.  W.  C.B, 
Kennedy,  G.  R.  H. 
Cockburn,  Chas. 

Lieutenant'  Colonels. 

Gambier,  Gloucester,  C.B.    c. 
Crofton,  E.  Walter,    c. 
|  Aylmer,  Henry,    c. 
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Irving,  Alex.  C.B.    c 
Browne,  St.  John  T.    c. 
Freese,  J.  N.  A.  C.B.    c. 
Cleaveland,T.  Darby,    c 
Elwyn,  Thomas,    c. 
Wright,  Chas.  James,    c. 
Maclean,  Peter,    c. 
Crawford,  Wm.  T.  C.B.    c. 
Henderson,  Wm.  •  c. 
Smythe,  W.  James,    c. 
Barker,  Sir  G.  R.  K.C.B.    e. 
Gardner,  Wm.  Bethel,    c. 
Lefroy,  John  Henry,    o. 
Riddell,  C.  J.  B.  C.B.    o. 
Burrows,  Arthur  Geo.    c. 
Price,  Edwd.  C.B.    c. 
Domville,  Jas.  Wm.    c. 
Wodehouse,  Edwin,  C.B.     c 
Maude,  G.  A.  C.B. 
Maberly,  Evan,  C.B. 
Dixon,  W.  Manley  Hall. 
Graydon,  George. 
Dennis,  Jas.  Benjamin. 
Graham,  Allan  H. 
Younghusband,  C.  W. 
Clerk,  Henry. 
Ward,  Fra.  B. 
Mountain,  Rob.  F. 
Inglefield,  S.  H.  8. 

Captains. 
Strange,  H.  Fra.  C.B.    1.  c. 
Lawson,  Barclay,    m. 
Williams,  E.  A.    m. 
Desborough,  John.    m. 
Hamley,  E.  Bruce.    1.  c. 
Strange,  C.  J.   m. 
Gleig,  Alex.  C. 
Vesey,  George  Henry. 
Vernon,  Henry  Arthur. 
Milman,  G.  H.  L.    m. 
Baddeley,  J.  F.  L.    m. 
Smyth,  Hen.  A. 
Phillipps,  P.  Winsloe. 
Blosse,  W.  C.  Lynch. 
Gordon,  Sam.  E.    1.  c. 
Bayly,  Neville  S.  K. 
Barstow,  George,    m. 
Thring,  John  E.    m. 
Bent,  Hugh. 
Jervis,  Hen.  Jervis  W. 
Reilly,  Wm.  E.  M.  C.B.    m. 
Fitx-Hugh,  H.  T.    m. 
Calvert,  Archd.    m. ' 
Woolsey,  O'Brien  B. 
Drayson,  Alfred  Wilks. 
Elgee,  0.  Wm. 
Forbes,  G.  H.  A. 
Miohell,  John  E.     1.  c. 
Henry,  Geo.  Cecil. 
Warlow,  Thos.  Picton. 
Mainwaring,  Chas.  E. 
Grimston,  Walter  John. 


Addington,  Hon*  Ltoad.  A. 
Campbell,  Patrick  J. 
Curtis,  Reginald,    m. 
Bruce,  Edwd.  Jackson. 
Hope,  John  Edward,    m. 

2nd  Captain*. 

Miller,  Fred.    m. 
Owen,  Chas.  Henry,    m. 
Brabazon,  Luke  B. 
Dames,  T.  Longworth. 
Andrews,  Wm.  G.    m. 
Noble,  Andrew. 
Balfour,  Hen.  Lowther. 
Oldfield,  Riehard. 
Strangways,  W.  A.  F. 
Yonge,  W.  Lambert. 
Brackenbury,  C.  Booth. 
Lyon,  Francis. 
1  Hutchinson,  A.  H. 
Daubuz,  John  T. 
Downes,  Major  F. 
De  Winton,  Fra.  Walter. 
Griffiths,  Leonard. 

LUuUMnU. 

Gilmour,  C.  D. 
Ellis,  W.  Burrowes  E. 
Franklen,  Chas.  Richd. 
Bazalgette,  Sidney  Aug. 
King,  John  Robert. 
M'Laughlin,  Edwd. 
Staveley,  Edmund. 
Parsons,  Lawr.  H.  H. 
Cavendish,  Jas.  Chas. 
Rochfort,  J.  de  Burgh. 
Forster,  Bowes  L. 
Doull,  Alex. 
Stoney,  Fra.  Sadlier. 
Tollner,  Wm.  Michael. 
Strahan,  Wm. 
Sandys,  Edwin  Wm. 
Le  Grice,  Fred.  Swaine. 
Hozier,  H.  M. 
EUis,  C.  H.  Fairfax. 
Lloyd,  Fra.  Thos. 
Sladen,  Joseph. 
Wiokbam,  fidm.  HUL 

Chief  Paymaster. 
Marvin,  William,    m. 

Paymaster*. 

Patterson,  David  A.  capt 

De  la  Chaumette,  Hen.  L.  capt 

Piers,  C.  B.  capt 

Surgeons  and  Assisting  Swrgemu. 
Burn,  Rob.  D.  M.D. 
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Royal  Rngineers. 

Colonels  Commandants. 

Whitmore,  Sir  Geo.  K.C.H.  Gen. 

Pasley,  Sir  Chas.  W.  K.C.B.  Gen. 
Burgoyne,  Sir  John  F.  Bart.  K.C3.        Gen. 

Ellioombe,  C.  G.  C.B.  Lieut.-Gen. 

Oldfield,  John,  K.H.  Lieut.-Gen. 

Smith,  Sir  J.  M.  F.  K.H.  Lieut.-Gen. 

Jones,  Sir  H.  D.  K.C.B.  Lieut-Gen. 

Ward,  W.  Cuthbert.  Lieut.-Gen. 

Colonels. 
Marlow,  W.  Biddlecomb. 
Stehelin,  B.  Spicer. 
Crawley,  Henry  Owen. 
Walpole,  John. 
Frome,  Edward. 
Wilkinson,  Chas.  Edmd. 
Broughton,  Wm.  E.  D. 
Burgmann,  George. 
Denison,  Sir  W.  T.  K.C.B. 

LieuUnant-Colontls. 

James,  Sir  Henry,     c. 
Robinson,  William,    c. 
Mould,  T.  Rawlings.     c. 
Harness,  H.  Drury,  C.B.    c. 
Ford,  E.  Twiss.    c. 
Tolland,  William,    o. 
Ford,  C.  Erakine.    c. 
Moody,  R.  Clement,    c. 
Yorke,  Fred.  A.    c. 
Skyring,  Charles  F.    c. 
Hamilton,  R.  Gorges,    c. 
Gordon,  John  W.  C.B.    c 
Bainbrigge,  Philip  Jno. 
Cameron,  John. 
Hawkins,  John  S. 
Fanshawe,  Charles. 
Chapman,  F.  E.  C.B.    c. 
Westmaoott,  Spencer. 
Ord,  H.  St.  George. 
Simmons,  J.  L.  A.  C.B.    c. 
Baillie,  Geo.  Clement 
Collinson,  T.  Bernard. 

Captains. 

Bayly,  John.    m. 

Owen,  H.  C.  Cunliffe,  C.B.    1.  e. 

Jervois,  Wm.  F.  D.    m. 

Keane,  Hon.  H.  F.    m. 

Gibbs,  Charles  Jno.    m. 

Gosset,  W.  Drisooll. 

Gal  ton,  Douglas. 

Scott,  Henry  Y.  D. 

Ross,  George. 

Lovell,  J.  Williamson,  C.B.    m* 

Synge,  Millington  H. 

Ward,  E.  Wolstenholme. 

Grant,  J.  M. 

Fowke,  Francis. 


Binney,  Chas.  Rd. 
Cooke,  A.  Charles,    m. 
Inglis,  Thomas. 
Hutchinson,  C.  Scrope. 
Wray,  Henry. 
Pasley,  Charles. 
Tyler,  H.  Whatley. 
De  Butts,  John,  C.B. 
Staoe,  Walter  S. 
Stanton,  Edw.  C.B.    1.  c. 
Chesney,  C.  Cornwallis. 
Ewart,  C.  Brisbane,    m. 
Nugent,  C.  B.  P.  N.  H.    m. 
Kerr,  Robt.  D. 
BelEeld,  Edwd. 
Wrottesley,  Hon.  Geo. 
Porter,  Whitworth.    m. 
Wilson,  John  Joshua. 
Nicholson,  Lothian,  C.B.     1.  c. 
Cox,  Fra.  Edwd. 
Farrell,  Sidney  B. 
Stotherd,  R.  Hugh. 
Schaw,  Henry. 

2nd  Captains. 
Gordon,  Geo.  Hamilton. 
De  Vere,  Fras.  H.    m. 
Cumberland,  Chas.  E.    m. 
Creyke,  Alex.  S. 
Lempriere,  G.  Reid. 
Lennox,  W.  Oates.    1.  c. 
Leahy,  Arthur,    m. 
Ducane,  Edmd.  Fred. 
Crossman,  Wm. 
Marsh,  Willoughby  D. 
Cowell,  J.  Clayton,    m. 
Harvey,  C.  El  win. 
Philips,  George, 
Drake,  John  M.  C. 
James,  E.  Renouard. 
Edwards,  James  B.    m. 
Carey,  Cons.  Phippe. 

Lieutenants* 
Trench,  Hon.  W.  Le  Poer. 
Molesworth,  Morgan  C. 
Smith,  P.  G.  L. 
Lockhart,  Allen  E. 
Decie,  Richard. 
Tyler,  Edwd.  S. 
Brooke,  Edwd.  Thos. 
Storer,  Arthur  T. 
Walker,  Daniel  C. 
Home,  Rob. 
Locock,  Herbert. 
Jones,  R.  Owen. 
May,  Allen. 
Parnell,  Arthur. 
Hamilton,  Alex.  C. 
Crawford,  Charles. 
Davidson,  Chas.  R.  T. 
Salmond,  William. 
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Warren,  Charles. 
Sitwell,  Honorius  S. 
Carroll,  Wm.  Joseph. 
Grover,  Geo.  Edward. 
Smith,  John  H. 


Military  Train. 
Colonel  Commandant. 
Kennedy,  J.  Clarke,  C.B. 

Captain. 
Fletcher,  Thomas. 


Grenadier  Guards- 
Colonel. 


Field-Marshal  Ilia  Royal  Highness  The 
Prince  Consort,  K.G.  K.T.  K.P.  G.C.B. 
G.C.M.G. 

Lieutenant-  Colonel. 
Lindsay,  Hon.  Jas.  M.P.     c. 

Majors. 
Lambert,  John  A.     c. 
Percy,  Hon.  H.  Hugh  M.      c. 
Wynyard,  Edw.  G. 

Captains  and  Lieutenant- Colonels. 
Curzon,  Hon.  R.  W.  Penn,  C.B.      c. 
Bruce,  Michael. 
Conway,  T.  8.  C.B.     c. 
Maitland,  C.  Lennox  B.    c. 
Hay,  Lord  Arthur. 
Montresor,  Henry  E. 

Saxe-Weimar,  H.  8.  Highness  Priuce  of.      c. 
Stuart,  Jas.  F.  D.  C. 
FitzRoy,  Lord  Fred.  J. 
Ponsonby,  H.  F.     o» 
Ellison,  Cuth.  G. 
Cust,  John  Francis. 
Cure,  Alfred  C. 
King,  John  Hynde. 
De  Horsey,  W.  H.  B. 
Higginson,  Geo.  W.  A. 
Fox,  Aug.  H.  Lane. 
Randolph,  Chas.  W. 
Cooper,  Edwd.  H. 
Bumaby,  Edwin  8. 
Russell,  Sir  C.  Bart. 
Hume,  Henry,  C.B.    c. 
Hogge,  C.  Neville. 
Burrard,  Sidney. 
Keppel,  Fred.  Cha9. 
Barnard,  W.  A.M. 
Alexander,  Claud. 
Murray,  John. 

Burgoyne,  Sir  J.  Montagu,  Bart. 
Sturt,  C.  Napier.  j 


Lieutenants  and  Captains 

Ponsonby,  A.  E.  V. 
Verschoyle,  H.  W. 
Bathurst,  Fred.  T.  A.  H. 
Anstruther,  Robert. 
Hamilton,  R.  Wm. 
Clayton,  FitzRoy,  A.  T. 
Bramston,  Thos.  H. 
Pearson,  R.  L.  O.     m. 
Ewart,  W.  S. 
Stapleton,  Fra.  Geo. 
Ferguson,  Geo.  A. 
Carrick,  The  Earl  of. 
Malet,  Hen.  C.  E. 
Stanley,  Hon.  J.  C. 
Wynne,  Edwd.  W.  L. 
Earle,  Wm. 
Gascoigne,  Clifton. 
Hood,  F.  W.  Viscount. 
Stuckley,  W.  L. 
Clive,  Edwd.  H. 
Davies,  Henry  F. 
Murray,  Patrick  K. 
Tracy,  Hon.  J.  C.  G.  H. 
Parnell,  W.  H. 
Lowe,  R.  N.  C.  D.    m. 
Thynne,  Alfred  W. 
Smith,  Philip. 
Buller,  Reg.  J. 
Pennant,  Arch.  C.  H.  D. 
Phillips,  Lewis  Guy. 
Johnstone,  John  Julius. 
Annesley,  Hon.  Art. 
West,  Hon.  W.  E.  Sackville. 
Gould,  Henry  O. 
Bridges,  Edwd.  Smith. 
Edgcombe,  Hon.  C.  E. 
Melville,  Norman  L. 
Hayter,  Art.  D. 

Ensigns  and  Lieutenants. 

Jarrett,  Chas.  B. 
Byng,  Alfred  M. 
Farmer,  W.  R.  G. 
Fairfax,  Thos.  F. 
Nugent,  Edm.  C. 
Norton,  Rob.  T.  L. 
Cholmeley,  Hugh  H. 
Fludyer,  Chas. 
Hinchin brook,  Viscount. 
Stanley,  Hon.  Fred.  A. 
Mahon,  Viscount.  • 

Uffington,  W.  A.  F.  Viscount. 
Hope,  Henry  W. 
Eliot,  Hon.  C.  G.  C. 
Seymour,  Leopold  R. 
Clinton,  Henry  R. 

Quartermaster. 
Atkinson,  John. 
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Battalion-Surgeon . 
Nicoll,  Charles  R.  Surgeon-Major. 

Assisting  Surgeon*. 

Lawrence,  Henry  J.  H. 
Read,  C.  C. 


Coldstream  Guards* 


Colonel. 
Clyde,  Colin  Lord,  General,  G.C.B. 

Major*. 

Newton,  Wm.  S.    c. 
Perceval,  Spencer,    o. 

Captain*  and  Lieutenant 'Colonels. 

Steele,  Thos.  M.  C.B.    o. 

Wood,  Wm.  Mark.    o. 

Carleton,  Dudley  W. 

Stepney,  A.  St.  George  H.  C.B.    c 

Airey,  J.  T.  C.B.    et 

Dawkins,  W.  Gregory. 

Strong,  Clem.  W. 

Hardinge,  Hon.  A.  E.  C.B.    c 

Feilding,  Hon.  P.  R.  B. 

Reeve,  Wm.  Hen. 

Baring,  Charles. 

Byng,  Hon.  H.  W.  J. 

Le  Contour,  J.  H. 

Armytage,  Henry. 

Goodlake,  G.  L. 

Tower,  Harvey. 

Dangan,  W.  H.  Viscount. 

Freemantle,  Art.  Jas. 

Lieutenants  and  Gtptaius. 
Cecil,  Lord  E.  H.  B.  G. 
Blackett,  Chas.  Edward. 
Boyle,  Hon.  W.  G.    m. 
Conolly,  John  Aug.     m. 
Holmesdale,  Yiscount  W.  Archer. 
Greenhill,  Charles. 
Jervoise,  Henry  C 
Campbell,  Hon.  H.  W. 
Hall,  Julian  H. 
Wigram,  Godfrey  J. 
Lambton,  Arthur. 
Edwardes,  Hon.  W. 
Lane*  H.  J.  Begot 
Seymour,  W.  P.  E. 
Legge,  Hon.  Edw.  Hen. 
Burnell,  E.  S.  Pegge. 
Windnor-Clive,  Hon.  C.  H.  W. 
Thursby,  R.  Hasel. 
Burnand,  Norman. 
Wynne,  Wm. 
Freemantle,  Fitzroy  W. 
Reeve,  Ellis  P.  F. 


EH.si.tjhi  tuul  Lieutenants. 

Buller,  Fred.  C. 
Bonham-Carter,  H. 
Fortescue,  Hugh  G. 
Herbert,  Henry  Art. 
Baring,  Dentil  H. 
Lee-Mainwaring,  C.  W. 
Hamilton,  Sir  E.  A.  Bart. 

Surgeon-Major. 
Monro,  James,  M.D. 

Assisting  Surgeon,, 
Wyatt,  John. 


Seoti  Fusilier  Guards. 

Colonel. 

Cambridge,  His  Royal  Highness  the  Duke 

of,  General,  K.G.  K.P.  G.C.B.  G.C.M.G. 

LieutenaHUCotonel. 
Ridley,  Wm.  John,    c 

Majors. 
Seymour,  Fred.  C.B.  c. 
Dalrymple,  J.  H.  Elphinstone.    c. 

Captains  and  Lieutenant-Colonels. 
De  Bathe,  Henry  P.    c 
Stephenson,  F.  C.  A*  C.B.    c. 
Hepburn,  Henry  P. 
Charteris,  Hon.  R. 
Wilkinson,  Henry  G. 
Scarlett,  Hon.  W.  F. 
Meyrick,  A.  W.  H. 
Aitchinson,  Wm. 
Neville,  Edwd. 
Gipps,  Reginald. 
Coke,  Hon.  W.  C.  Walpole. 
Baring,  Francis. 
Fletcher,  Henry  C. 
Farquharson,  Jas.  Ross. 
White,  Raymond  H. 
Lambton,  Francis. 
Mostyn,  Hon.  Roger. 
Campbell,  Arch.  C.; 
Tottenham,  Charles  G. 

Lieutenants  and  Captains, 
Gordon,  G.  Grant. 
Hay,  Hon.  C.  Rowley. 
Moncrieff,  G.  Hay. 
Peel,  Cecil  L. 
Jelf-Sharp,  Henry. 
Paynter,  John. 
Knox,  Geo.  W. 
Trefusis,  Hon.  Walter  R. 
Beaumont,  Godfrey  W. 
Cooper,  Rich.  A. 
Erskine,  Henry  D. 
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Rooke,  WiDoughby  8. 
8helley,  Claries. 
Elphioftone,  John  F.  B. 
Palmer,  Frederick. 
Mssscy,  Hon.  L.  E. 
Pemberton,  Chris.  Peach. 
Bowden,  Hen.  Geo. 
Ford,  James  Edw. 
Stephenson,  Sussex  V. 
White,  Charles  Wm 
Elwes,  Windsor  C.  C. 
Stracey,  Henry  H.  D. 

Eutlans  or,tt  LU**tf>a»U. 
Dalzell,  Rob.  A. 
Cunliffe,  Sir  Rob.  A.  Bart. 
Smith,  Gerald. 
Speirs,  Archd.  Alex. 
Tullibardine,  Marqnis  of. 

Bcstock.  J.  Ariiton,  M.D. 

Asiiutt**??  5V;v7".;,.#. 
Elkington,  Arth.  G. 
Baker,  Francis  B. 
Turner,  Henry. 


King,  H.  J. 

Pearson,  C.  K. 
Cowell,  H.  R. 


Afifl*Of. 

Captain*, 


1st 
2nd 


4tk<I3ar'tOwm). 
Colonel. 

Bell,  Sir  John,  General,  G.C.B. 

Majors. 
Cameron,  W.  G. 
Cocks,  0.  Y. 

1st 
2nd 

Captain. 
Congrove,  Wm. 

2nd 

Lieutenant. 

Chinn,  K. 

2nd 

5th  ( Horthumberlaid)  1 
CWsaW. 
Walton ,  Wm .  Lovelace,-  Lietitenaai-GeoeraL 
Lieutenant-Colenels, 


• — ^-^ — L- 

Guy,  P.  M.  N.  CJJ.    e. 
Rirkland,  J.  A.  Y. 

1st 
2nd 

lit  (The  Royals)  Regiment. 
Colonel. 

Major. 

Blakeney,  General,  Right  Hon.  Sfr  Edw. 

Bartley,  J.C. 

2nd 

G.C.B.  G.OH. 

Captains. 

Ensign. 

Pender,  Fra.  H. 

1st 

Adair,  J.  W.  Dunlop 

2nd 

Atkinson,  Thos. 

1st 

Ross,  A.  E. 

2nd 

Walpole,  Horatio 

1st 

2nd  (Queen's  Royals). 

Colonel. 

6th  (Royal  Pint  Warwickshire). 

8pink,  John,  Lieut-Gen.  K.H. 

Colon*. 

Lieutenant-Colonel. 
Bruce,  Robert. 

2nd 

Riddell,  K.  H. 
James,  Henry,  General 

Lieutenant-  Cohmed. 

Majors, 

Robertson,  J.  E. 

1st 

Addison,  Thomas.     1.  c. 

1st 

Gibbs,  Charles. 

Captains. 

ZAeulenanis. 

Black,  Wilsone 

2nd 

Turnor,  George, 

2nd 

Lawrell,  Hen.  John 

1st 

Ensign. 
Twyford,  A.  F. 

Ensign, 
Blair,  J.  B. 

2nd 

Paymaster. 

Simpson,  R.  H. 

7th  (Royal  fusiliers). 
Colonel. 
Auchmuty,    Sir   Samuel    Benjn.  H« 

Mrai, 

3rd(Th*BnnV. 

K.C.B. 

Colonel. 

Major. 

Grey,  Hon.  Charles,  Major-General. 

Watson,  Charios  E. 

1st 
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Captains. 

Waller,  Geo.  Henry 
Daubeny,  A.  G. 

Lieutenant. 
Framptoo,  Wm.  John 


8th  (The  King's  Regiment). 

Colonel. 
Monins,  Eaton,  Major-GeneraL 

Lieutenant-  Colonels. 
Wilson,  T.  M.    c. 
Haines,  F.  P.    c, 

Mayor. 
Robertson,  Alex.  C.    1.  c. 

Captains. 
Beere,  D. 
Dyer,  H.  S. 
Bruce,  R.  C.  D. 
Dugmore,  W.  F.  J. 
Tanner,  Edward 

Lieutenants. 
Brown,  C.  B. 
Moore,  F.  G.  Furlong 
Wheeley,  J.  S. 
Aylmer,  J.  E.  F. 
Madden,  W.  W. 

Ensigns. 
Skinner,  Theodore  H. 


9th  (The  Ea*t  Norfolk). 
Captains* 
Darling,  S.    m. 
Scott,  H.  Baetett.    m. 
Gammell,  John  H.  H. 


10th  (Horth  Lincoln) 
Lieutenant-  Colonel. 
Longden,  H.  E.  C.B.    c» 

Lieutenant. 
Berger,  firtlest  A. 


11th  (Hortb  Deron). 
Colonel. 
Doherty,  Sir  Richard,  Lieut-General. 

Captain. 
Philpot,  Philip 

Lieutenant. 
Hare,  Edward  Henry. 


lit 
2nd 


1st 


12th  (East  Suffolk). 
Colonel. 
Bentinok,  C.  A.  F.  Lieut,*General. 

Major. 
Kempt,  J.  Francis 

Captains. 
Espinasse,  J.  W. 
Dundas,  Thos. 
Wilkie,  John  L. 
Fitzgerald,  F.  A. 

Lieutenants, 
Lacy,  G.  de  L. 
Johnson,  J.  O. 
1st  I    Dunlevie,  Wm.  S.  Henry 
!    MacDonnell,  H.  J. 

1st  !  ===== 


2nd 


1st 

2nd 

2nd 

1st 

1st 

2nd 
2nd 
2nd 
2nd 


2nd 


13th  (Prince  Albert's)  light  Infantry. 
ColoneL 


*IM}  !  Gomm,  Sir  Wm.  Maynard,  General,  G.C.B. 
2nd 

1st  t  Lieutenant-Colonels. 

2nd  ;  Kerr,  Lord  Mark,  C.B.    e. 

j  King,  George 
2nd   I  Captains. 

2nd   '  LonK»  c-  p- 

2nd  Cobbe,C.  P. 

2nd  '  lieutenant. 


1st      Gould,  T.  T. 

Surgeon. 
2nd       Ligertwood,  T.  M.B. 


1st 
1st 
1st 


1st 
2nd 


1st 
1st 

1st 
2nd 

2nd 
1st 


l8t 

2nd 


14th  (Buckinghamshire). 
CeUmek 
Watson,  Sir  James,  General,  K.C.B. 

Lieutenant-  Colonels. 
Budd,  Ralph 
Alexander,  Sir  J.  E.     c. 

Majors. 
Trevor,  Wm.  C. 
Holworthy,  Edw.  J. 

Captain*. 
Hatnmenley,  F.    m. 
Grogan,  Chas.  Edw. 
May  cock,  John  G. 
Petrie,  Martin 
Cosby,  Thos.  P. 
Hey  wood,  Wm. 
Le  Mesurier,  And.  A. 
Mackenzie,  J.  D. 
Gleig,  C.  E.  S.    m. 

Lieutenants. 
Costin,  Charles 
Burton,  Henry  A* 
Laing,  Joseph 

B2 


1st 
2nd 

1st 
1st 


1st 
1st 
1st 
1st 
1st 

2nd 
1st 

2nd 
1st 

1st 
1st 
1st 
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Ensigns. 
WillUma,  Henry  A. 
Hutchison,  Henry  APL. 


Macdonnell,  Wm, 


Paymaster. 


King,  O.  S.  M.D 


Surgeons. 


THE  ARMY. 

,      I  3/if/or. 

J2i    Ca^G'J-     *  2nd 

Captains. 
i  .      PpcWington,  Geo.  H.  U 


1st 


'    Baker,  Thos.  D. 
Vickars,  H.  G.  A. 


2nd 
2nd 


*Wi  (York,  East  Riding). 
Colonel. 


I 


19th  (1st  York,  Horth  Riding). 

*<&.»*  How"d'B"t- «—.  tt.cn.  !  Row™,  sir w.  liJ^L.  k.cb. 

Lieutenant-Colonels. 
Mundy,  Geo.  V.    C.B.    c 
1st  !   Bright,  Robt  O. 
Captains.  j   w«^en,  Robert. 


LieutenanUColonel. 
Lofe,  John  A. 


Twynam,  P.  a.  A 

OMfield/Aldred 
Wangle,  Henry 


Lieutenant. 


W»rd,  Clias.  K, 


^(Bedfordshire). 

^rkeIey,SacTil|eH.  General. 

Lieutenant-Coknel. 
Feacocke,  Geo.  John. 


1st  !  Major. 

2nd  j   tfrabam,  Lumley.    I.e. 
1*  i 

Lieutenant. 
Browne,  H.  John. 
2nd 

30th  (last  Deronahire). 
Captains. 
O'Brien,  J.  T.  N.    m. 
Jones,  E.  Monckton. 


1st 

1st 

2nd 


2nd 
1st 


lit 
2nd 


I>e  Winton,  C.  L. 


Major. 


Captains. 
Armstrong,  Cbas. 
Lombard,  G,  C.  S. 

Lieutenant. 
Kelsall,  Henry 

2; 

ttttOdcesterthire). 
Colonel. 

Alrey,  Sir  Riehard,  Major-General,  K.C.B 

Major. 
Golthruat,  D.  Latouche. 

Lieutenant. 
Perceral,  John  J. 


»*  (Boyal  Forth  British  Pusiliers), 
Colonel. 
Kvans,  Sir  De  Lacy,  Lieut.-Gen.  G.C.B. 

Major. 
Steward,  E.  A.  T. 

Captains. 
Peddie,  Crofton. 
Templeman,  Alfred. 
Sheffield,  John  Charles. 
Carleton,  Wm.  Henry. 
Cairnes,  W.  * 

Hollway,  T.  Bnrchell. 
Holt,  Alfred. 

i  Lieutenant. 

2nd  j   Winslow,  Richd.  W.  C. 

I  Quartermaster. 

2nd  ,    Grahams,  Geo. 


2nd 


1st 
2nd 
1st 
2nd 
1st 
1st 
1st 


1st 
1st 


18th  (Royal  Irish  >. 
Lieutenant-Colonel. 
«rant,  John  Thornton.  C.B.    c. 


22nd  (The  Cheshire). 
i*  '    »  Colonel. 

**  I    1  ennefather,  Sir  J.  L.  Lieut.-Gen.  K.C.& 
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Lieutenant-  Colonel. 

Harding,  F.  Pym,  C.B.     c. 
Anderson,  David. 

Major*. 
Robinson,  Sir  G.  A.  Bart. 
Bowden,  Herbert  Geo. 

Captains. 
Young,  Thomas. 
Molony,  W.  M. 
M<Bean,  William 
Thursby,  James  L. 
Swann,  John  S. 


1st 
2nd 

1st 
2nd 

1st 

2nd 

1st 

1st 

2nd 


33rd  (Royal  Welsh  Fusiliers). 

Colonel. 

Codrington,  Sir  Wm.  J.  Lieut.-Gen.  K.C.B. 

Lieutenant-  Colonel. 
Pratt,  Robert,  C.B.  1st 

Majors. 

Bnlwer,  E.  G.  C.B.    1.  c.  2nd 

Gubbina,  James.  2nd 

Torrens,  Henry  D.    1.  c.  1st 

Captains. 
Granville,  Bevill.    m. 
Reid,  David 
Blane,  Charles  G. 
Armstrong,  Edw. 

Lieutenants. 

Bussell,  G.  W.  H. 
Hutton,  Fred.  Wm. 
Walwyn,  Jas.  H. 
Lewis,  Geo.  Wm. 
Molyneux,  A.  M. 

Assistant-Surgeon. 
Berkeley,  R.  W. 


26th  (Camerouians). 

Colonel. 
Bainbrigge,  Sir  Philip,  Lieut.  Gen.  K.C.B. 

Captain. 
Lockhart,  Wm.  E. 

Ensign. 
Buchanan,  Jas.  R.  G. 


27th  (Inniskilling). 
Colonel. 
Geddes,  John,  Major-General,  K.H. 


28th  (Horth  Gloucestershire). 

Colonel. 
Bentinck,Sir.Hen.  J.  W.  Lieut.-Gen.  K.C.B. 


2nd 
2nd 
2nd 
2nd 


2nd 
2nd 
2nd 
2nd 
1st 


2nd 


29th  (Woroestershire). 
Colonel. 
Downes,  Ulysses,  Lord,  General,  G.C.B. 


30th  (Cambridgeshire). 
Colonel. 
Tweeddale,    George,  Marquis  of,   General, 
K.T.  C.B. 


94th  (2nd  Warwickshire). 
Colonel. 
Finch,  Hon.  J.  Lieut-Gen.  C.B. 
Captains. 


Deedes,  Wm. 


Lamert,  G.  F. 


Captain, 
Paymaster. 


Clark/ 
Godwin-Austen,  H.  H. 

Lieutenant. 

Plasket,  W.  A.  H. 


2nd 
1st 


2nd 


25th  (The  King's  Own  Borderers). 
Paymaster. 
Prumell,  Wm.    m. 


31st  (Huntingdonshire). 

Colonel. 
Craigie,  P.  E.  Lieut.-Gen.  C.B. 
Lieutenant-  Colonel. 
Sutton,  Wm.    c. 

Maior. 
Swaffield,  C  J.  O. 

Captain. 
Mitchell,  Alex. 

Lieutenant. 
Pepper,  Geo.  N. 
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32nd  (Cornwall  Light  Infantry). 
Colonel* 
Inglis,  Sir  John  £.  W.  Maj..Gen.  K.C.B. 

Lieutenant-Colonel. 
Stapyiton,  G.  G.  C. 

Gaftaim. 
Colli,  Robt.  Stacy,    m. 


33rd  (The  Duke  of  Wellington's  Regiment). 

Colonel. 
York,  Sir  Charles,  Lieut.-Gen.  G.C.B. 

Lieutenant^  Colonel. 
Collings,  John  E. 

Major. 
FitzGerald,  Henry  C. 

Captain. 
Vacher,  F.  8.    m. 


34th  (Cumberland). 
Colonel. 
Eden,  John,  Maj.-Gea.  C.B. 

Major, 
Maxwell,  James. 

Captains. 

Marsh,  Edward  H. 
Chapman,  Art  T.  L. 
Boyce,  Abel  W. 
Moore,  J.  Leslie. 
Saunders,  T.  Harry. 

Lieutenants. 

Dunbar,  Win.  M. 
Laurie,  Julius  D. 
Leeson,  R.  J.  P.  Adjt. 
Leeson,  C.  E, 


Ensign. 


Webb,  C.  H. 


36th  (Eoyal  Susses). 
Lieutenant. 


Lloyd,  Tbos. 


36th  (Herefordshire). 

Colonel. 

Soott,  Wm.  Henry,  Lieut.-Gen. 
Lieutenant-Colonel. 
Hort,  John  J. 

Captain. 
Twyford,  Henry  R. 

Lieutenant. 
Powys,  Hon.  C.  J.  Fox. 


37th  Worth  Hampshire), 

Colonel. 
Fraser,  John,  Lieut.-Gen. 

Captains. 

Heaton,  John  R.    1.  c. 
Ind,  Fred.  J.  Nash. 

Lieutenant. 
Bunn,  Richard. 


38th  (lit  Staffordshire). 
Colonel. 
Arbuthnott,  Hon.  Hugh,  General,  C.B. 

LieuUmnUColonels. 
Sparks,  J.  P.  C.B.    c. 


Sparks,  J 
Haly,  W 


OHSrady,  C.B.    c. 

39th  (Dorsetshire). 
Nil. 


40th  (2nd  Somersetshire). 

Colonel. 

Woodford,  Sir  Alexander,  General,  G.C.B. 
G.C.M.G. 

Lieutenant*  Colonel, 

Leslie,  Arthur. 


41st  (The  Welsh). 
Colonel. 

A'Court,  Repington,  C.  Ashe,  General,  C.B. 
K.H. 

Captain. 

Bertram,  C.  P.    m. 


42nd  (Royal  Highlanders). 
NO. 
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43rd  (Monaetttkittfft  Tight  Infantry). 
Colonel, 
Fergusson,  Sir  James,  General,  G.C.B. 

Captain. 
Glover,  Robert  Coke. 


Lieutenants. 


Glover,  F.  G.  E. 
M'Goun,  Thos. 


Ensigns. 


Yilliers,  Eraert. 
Hogarth,  Joseph. 
Salmon,  Cbas. 


Papnatter. 


Morgan,  Horatio. 


44th  (Bart  lam)* 
Colonel, 
Reed,  Thos.  Lieut-General,  C.B. 

Major. 
Haokett,  John. 


45th  Qfottinghamshirt). 

UmUtnant-Colonel. 

Cooper,  Henry,    c. 

Captains. 

Parish,  H.  Wood,    m. 
Wood,  J.  J. 

Lieutenants* 
Webber,  Fred.  W.  S. 
Hayward,  Henry  B. 

Ensigns. 
Hooke,  Henry  H.' 
Hancock,  Hen.  J.  B. 
De  Thoren,  Oscar  W. 


Paymaster. 


Blythe,  John  D. 


46th  (South  Devon). 
ML 


47th  (The  Lancashire)- 

Majors. 

Lowry,  Rob.  Wm.    1.  c. 
Lodder,  Hen.  Call. 


48th  (HorthamptODflhire). 
Lieutenant -Colonels. 


Riky,  Benjamin,    c. 
Campbell,  A.  Neil. 


40th  (The  Princess  Cbariotte  of  Wales's). 

Colonel. 
Bowater,  Sir  Edward,  General,  K.C.H. 

Ueuteuant.OolonM. 
Edwards,  Clement  A.  C.B.    c. 

Captain. 
Gibson,  C.  E. 

Lieutenant. 
Eustace,  Thos.  Fox. 


50th  (Queen's  Own). 
Colonel. 
England,  Sir  Richard,  14 eut.-Gcneral,  G.C.B. 
K.H. 

Captain* 
Lock,  A.  C.  K.    m. 

Lieutenant. 
Goflf,  Rob.  Chas. 


51st  (The  King's  Own)  Light  Infantry. 

Lieutenant-  Colonels. 

Errington,  Arnold  C. 
Irby,  Aug.  H. 

Captain. 

Cleeve,  Stewart  A. 

Robertson,  Geo.  S. 


52nd  (Oxfordshire)  Light  Infantry. 

Major. 

Peel,  Art.  Lennox. 
Bourchier,  Jas.  Johnes. 

Captains. 

Curzon,  Hon.  Ernest  G. 
Monson,  Hon.  D.  J. 
Blane,  Seymour  J.    m. 
Adair,  Alex.  W. 
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Lieutenant*. 

Cowburn,  Thos.  B. 
Adair,  Henry  A. 


53rd  (The  Shropshire). 
Colonel. 
Maunsell,  Fred.  Major-General. 


54th  (Wett  Yorfclk). 
Colonel. 
Pane,  Mildmay,  Lieut-General. 

Lieutenant, 
Bayly,  Vera  Temple. 


58th  (Rutlejsoahirc). 

Colonel. 
Wynyard,  Edw.  Buckley,  General,  C.B. 

Lieutenant. Colonel. 
Bridge,  Cyprian. 

Captains. 

Shipley,  Wm.  D. 
Hall,  Angus  W. 
Horner,  John. 

Ensign. 
Butler,  Henry  Thomas. 


55th  (Westmoreland). 
Colonel. 
Schoedde,  Sir  James  Holmes,  Lieut-General, 
K.C.B. 


Wilson,  8.  W.  P. 
Bellamy,  Percy  L. 


Captains. 


66th  (Wait  latex). 
Colonel. 
Breton,  H.  Wm.  Major-General. 

Lieutenant. 
Thompson,  Robt.  T. 

Ensign. 
Heyland,  Art.  Rowley. 


57th  (Wait  Middlesex). 

Colonel. 

Love,  Sir  Jas.  Fred.  Lieut.-General,  K.C.B. 
KM. 

Lieutenant-Colo nets, 

Warre,  Henry  J.  C.B.    c. 
Inglis,  Wm. 


Lieutenant. 


50th  (2nd  Jottinghamshirc). 
Colonel. 
Taylor,  Jer.  Lieut-General. 


00th  (The  King's  Royal)  Rifle  Corps- 

Colonel-in-Chief. 

Gougfa,   Hugh,   Viscount,    General,   K.P. 
G.C.B. 

Colonel*  Commandant. 
Moore,  Sir  W.  G.  Lieut-Gen.  K.C.B. 

Lieulenant'Oolonek 
Jones,  Sir  J.  K.C.B.    c.  1st 

Majors, 


Clarke,  Chas.  M. 


Ensign. 


Manners,  Art.  C. 


North,  C.  N.    1.  c. 
Feilden,  R.  Joseph. 

1st 
4th 

Captains. 

Battersby,  J.  P. 
Churchill,  C.  H.  S.    m. 
Trarers,  Fras.  S. 

3rd 
3rd 
4th 

Lieutenants. 

Morrab,  James  Art. 
Moseley,  W.  H. 

2nd 
2nd 

61st  (South  Gloucestershire). 

Colonel. 

Reeve,  John,  General. 

Major. 

Redmond,  J.  Pet. 

Lieutenant. 

Yonge,  Henry  John. 
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63nd  (The  Wiltshire). 
Colonel, 
Knollys,  Win.  T.  Lieut-General. 

Lieutenant-  Colonel, 
Ingal,  Lenox  W.  C.B.    e. 

Major. 
Daubeny,  James,  C.B.    1.  o. 

Captain  x. 

Wilkieson,  Geo.  H. 
Hay,  Graham. 

Lieutenant 

Grant,  George  Fox. 


63rd  (The  We§t  Suffolk). 
Colonel. 
Kenah,  Thomas,  General,  C.B. 

Major. 
Grey,  Fra.  D. 

Captain. 
Paterson,  P.  T.  L. 

Lieutenants. 
Clutterbuck,  Geo.  W. 
Crowther,  R.  W.  B. 
Boyd,  James  P. 


Smyth,  James  S. 
Atkinson,  Thos. 
Scovell,  Thornton. 


Ensigns, 


64th  (2nd  Staffordshire). 
Colonel. 
Freeth,  James,  Lieut. -General,  K.H. 

Lieutenant-Colonel. 
Bingham,  G.  W.  P.  C.B. 

Major. 
Anderson,  Thomas. 


65th  (2nd  Yorkshire,  Vorth  Riding). 
Captain. 
Blewitt,  Charles. 


66th  (Berkshire). 
Captain. 


Walker,  John. 


67th  (South  Hampshire). 
Colonel. 
Da  vies,  Fra.  J.  Lieut-General. 


lAeutenanUColonel. 
i   Knox,  Thos.  Edmd. 

|  Major. 

j   Porter,  John. 

!  Captains. 

|  Thompson,  Daniel. 
Jebb,  Fred.  Wm. 


68th  (The  Durham)  Light  Infantry. 
Lieutenant'  Colonel. 
Greer,  H.  Harpur. 

Major. 
Morant,  H.  H. 

Captains. 
Fitxroy,  Cavendish  C. 
Oakley,  G.  J.  A. 


69th  (South  Lincolnshire). 
Cohml. 
Gascoigne,  Ernest  F.  Lieut.- General. 

Lieutenant-  Colonel* 
Mackirdy,  Dav.  E.    c. 

Captains, 

Charleton,  T.  H. 
Leggett,  Root.  A. 


70th  (The  Surrey). 

Colonel. 

Paty,  Geo.  Wm.  Lieut-General,  C.B.  K.H. 

Lieutenant-Colonel. 
Galloway,  Thos.  James. 

Assistwg-Surgton. 
Alston,  W.  E.  M.D. 
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71st  (Highland)  Light  Infantry. 

Lieutenant  -Colonels, 

Hope,  William,  C.B. 
Rich,  George  W.  T. 

Major. 
Gore,  James  Art. 

Captain. 
Mounsey,Chas.  J. 

Lieutenants. 

Lewis,  Robert. 
Isacke,  R.  J. 
Leslie,  John  Henry. 


72nd  (Highlanders). 
Colonel. 
Aitchison,  Sir  John,  General,  K.C.B. 

Major. 
Norman,  0.  J.  W. 

Surgeon* 
Seaman,  W.  C.  M.D. 


73rd  Regiment. 

Majors. 

Jones,  Hugh  M. 
Bewes,  W.  E.    1.  e. 

Captains. 

O'Brien,  W.  Creagh. 
Reeve,  Frederick. 
Henslowe,  Spencer  V.  F. 


Turner,  J.  T. 


Ensign. 


74th  (Highlanders). 
Colonel. 
Shawe,  Chas.  A.  LieuU-GenenU. 

Captain* 
Dormer,  Hon.  J.  B.  J. 


75th  Regiment. 
Colonel. 
Clerke,  St.  John  A.  Lieut.*Genera),  K.H. 


76th  Regiment. 

Colonel. 
Jervois,  William,  General,  K.H. 

LieutenwU*Colonel. 
Smyth,  Henry,  C.B.    a. 

Major. 
Dennis,  M.  S.  T, 


77th  (East  Middlesex). 

LuuttnantrCoUmtl*. 

Chichester,  Hon.  A.  G.  C. 
Deverell,  Thos.  J.    c. 


78th  (Highlanders). 
Lieutenants. 


Barker,  George  D. 
Ingles,  Hen.  A. 


79th  (Cameron  Highlanders)' 
LieutenanUColonel. 
Butt,  Thos.  B. 

Captains. 

Soovell,  G.  T. 
Harrison,  G.  A. 


80th  (Staffordshire  Volunteers). 
Colonel. 
Robbins,  T.  W.  Lieut.. General. 


81st  (Loyal  Lincoln  Volunteers). 
Colonel. 
Evans,  Thomas,  General,  C.B. 

Lieutenant-Colon  el. 
Renny,  Henry,    c. 


83nd  (The  Prince  of  Wales's  Volunteers). 

Colonel. 

Ashbumham,  Hon.  Thos.  Lieut. -Gen,  C.B. 

Captain. 
Marriott,  Henry  C.    m. 
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Lieutenant, 


East,  Cecil  J. 


Merchant,  C.  H. 


Ensign. 


83rd  (County  of  Dublin). 

Colonel* 

Storiii,  Sir  Prod.  General,  G.C.B.  K.G.M.G. 

Lieutenant. 
Brymer,  James  E. 


84th  (York  and  Lancaster). 

Colonel. 

Wetherall,  Sir  Geo.  A.  Lt.-Gen.  K.C.B.  K.H. 


86th  (The  King's  Light  Infantry), 

Colonel. 

Guise,  Sir  John  W.  Bart.  General,  K.C.B. 

Captain. 
Baker,  Wm.  Thos. 

Lieutenant. 
Mathew,  W.  H. 


80th  (Royal  County  Down). 


87th  (Boyal  Irish  Fusiliers). 
Colon*!. 
Simpson,  Sir  James,  Oeneral,  G.C.B. 

Major* 
Hamilton,  L.  H. 


88th  (Connanght  Bangers). 
Captain. 
Crosse,  Jos.  Grant    m. 


88th  Regiment. 
tfil. 


90th  (Light  Infantry). 

Colonel. 

Macintosh,  A.  Fisher,  Lieut-General,  KM. 

Captain. 
Gale,  Hen.  R.  H. 

Lieutenant. 
Haig,  J,  F 


91st  (Argyllshire). 

Colonel. 

Gore,  Hon.  Sir  Charles,  Lieutenant-General, 
K.C.B.  K.H. 

Lieutenant-Colonel. 
Patterson,  W.  T.  L. 

Captains. 
Sweny,  J.  C. 
Deweil,  Chas.  G. 
D'Eye,  W.  Rust. 

Lieutenants. 


Spearman,  Horace  R. 
Harrey,  Chas.  L. 


92nd  (Highlanders). 
Lieutenant-Colonel. 
Lockhart,  A.  Inglis,  C.B.    c. 

Major. 
Mackensie,  K.  D.    1.  c. 


98rd  (Highlanders). 

Colonel. 
Sutherland,  Wm*  Lieut-General,  C.B. 

Captains. 

Burroughs,  F.  W.    m. 
Knollys,  W.  W. 


Lieutenant. 


Tabateau,  A.  O. 


94th  Regiment. 

Colonel. 
Higginson,  G.  P.  Lieut-General. 

Lieutenant-Colonel. 
Mills,  C.  J.     c. 

Captains. 
Cafe,  Haydon  L. 
Peaoocke,  T.  G. 
EUiot,  A.  C. 
Elliot,  F.  H. 

Lieutenants. 
Malthus,  Sydney,  Adjutant 
Teevan,  G.  J. 
Steuart,  Ramsay. 
Anstruther,  F.  R. 
Pilkington,  J.  B. 
Mackinlay,  J. 
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E n*ign. 
Boiler,  W.  G. 

Paymaster. 

Wahab,  H.  J. 

A*$i*iant-Surgeoii. 

Leask,  J.  a.  M.B. 


95th  (The  Derbyshire). 

ColoneL 
Cockbnrn,  Sir  Francis,  General. 

Lieutenant.  Colonels, 

Raines,  Julius  A.  R.  C.B.    c. 
Thesiger,  Hon.  F.  A. 

Capiat**. 

Cannichael,  Geo.  L.    m. 
Maurice,  R.  M.  B. 

Lieutenant. 
Chappie,  E. 

Surgeon. 
Gibbons,  John. 


96th  Regiment. 

LieutenanUChlohel. 
ScoYell,  Edw.  W. 

Captain. 
Kirk,  James  B. 


97th  (Earl  of  mater's). 
CohneL 
Morris,  Edm.  F.  Lieut.. General,  C.B. 

Lieutenant. 
FiUGerald,  M.  G.  B. 


96th  Regiment. 
ColoneL 
Darling,  Win.  Lindas/,  Lieut-General. 

Lieutenant-Colonel*. 
Rainier,  Daniel,     o. 
Bates,  Henry,    c. 

Major. 
Peyton,  Francis. 


Captain. 
\  Crawford,  Francis  H. 

Lieutenant. 
Gardiner,  Thomas. 


99th  (Lanarkshire). 


Major*. 


Dowbiggin,  M.  H. 
Blamire,  Charles. 


100th  (Prince  of  Wales  Royal  Canadians) 
Regiment* 

Colonel. 

Melville,  Henry  Viscount,    Lieut-General, 
K.C.B. 

Captains. 


Cook,  Henry. 

Slide,  A.  F.  A. 

Ensign. 

Ashford,  Henry  Wm. 

Rifle  Brigade. 

Colonel.  ComtnandanU 

Brown,  Right  Hon.  Sir  Geo.  General,  G.C.B. 
K.H. 

Lieutenant'Colonel*. 

Elrington,  F.  R. 

4th 

Hardinge,  Henry. 

3rd 

Majors, 

Newdegate,  Edwd. 

4th 

Elliot,  Hon.  G. 

4th 

Walker,  Hercules. 

2nd 

Captain*. 

Bourchier,  Claude  T.    m. 

3rd 

Blackett,  Edwd.  W. 

4th 

Hill,  Horace  F. 

3rd 

Maclean,  H.  J. 

1st 

MiUes,  Hon.  L.  W.    m. 

2nd 

Rose,  Geo.  E. 

3rd 

Moore,  John  Croft. 

4th 

Clerk,  John. 

2nd 

Conlson,  John  B.  B. 

2nd 

Harington,R.  E. -Stuart. 

1st 

Wood,  Henry. 

3rd 

Seymour,  F.  H.  A. 

2nd 
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Littttenants. 

Stade,  Charles  Geo. 
Blundell,  H.  B.  H. 
Green,  Andrew. 
Mildmay,  H.  A.  St.  J. 
Ramsbottom,  F.  W. 

Ensiyn. 
Tumor,  Chris.  H. 


1st  West  India  Regiment 
Colonel. 
Bowles,  Sir  George,  General,  K.C.B. 

Lieutenant-Colonel. 
O'Connor,  L.  S.  CB.    c 


2nd  Went  India  Regiment 
Colonel. 
Frith,  John  W.  Major-General. 

Lieutenant-  Colonels. 

Whitfeild,  Henry  W.    c. 
Gibbings,  Thomas. 

Major. 
Hill,  William. 


3rd  West  India  Regiment. 
Colonel. 
Wood,  William,  General,  C.B.  K.H. 

Eneiyn. 
Hi  neks,  Alex.  Stewart. 


Quarter-Matter. 


Doorly,  Martin. 


Ceylon  Bills  Regiment. 
Captain. 
Meaden,  James. 

Ensiyn. 
Baldwin,  Fred.  C. 


Caps  Mounted  Riflemen. 
L  ienttnan  t-  Colonel. 
Staunton,  George,    c. 

Captain. 
Pole,  Chas.  Van  Notten. 


1st 

1st 

3rd 

4th 

2nd 


4th 


Lieutenant. 
Brabant,  Edw.  Yewd. 

Entiynt. 
Hay,  T.  H.  V.  D. 
Marillier,  Chas.  H. 
Pote,  C.  St.  Clare. 


Royal  Canadian  Rifle  Regiment. 
Lieutenant-Colonel. 
Braford,W.H.    c. 

Captain. 
Grange,  Chas.  W.    m. 


Royal  Bewfbundland  Companies. 
Major. 
Grant,  John  James. 


I 


DEPOTS  AJTD  DEPOT  BATTALI0H8. 


I  Inralid  Depot,  Chatham. 

I  Staff  Captain. 

I  De  Teissier,  J.  F.    1.  c. 

i  School  of  Musketry,  Hythe. 

'         Commandant  and  Jnspector-General. 
|  Hay,  C.  C.  Major-General. 

Caralry  Depot,  Maidstone. 

Commandant. 
i  Gibsone,  J.  C.  H.    o. 

Assistant-Commandant. 
Teusch-Hecker,  C.H.  Lieut-Col. 


CaTalry  Depot,  Canterbury. 
•    Major. 
Tomkinson,  Edwd. 


I  2nd  Depot  Battalion,  Chatham* 

i  Commandant. 

;  Phillips,  R.  Newton,    c. 

Major. 
,  Stewart,  W.  L.     I.  c. 
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5th  Depot  Battalion,  Isle  of  Wight. 

Lieutenant-Colonel. 

Jeffreys,  E.  R.  C.B.    e. 

Major. 
Tritton,  F.  B. 


6th  Depot  Battalion,  Waimer. 
Paymaster. 
Bnrney,  H.  S.  S.    m. 

7th  Depot  Battalion,  Winchester. 

Lisutenant-Colouef, 
M'Donald,  A.  M. 

Major. 

Wombwell,  Art. 


10th  Depot  Battalion,  Colchester. 
Instructor  of  Musketry. 
Chapman,  Capt.  A.  T.  L. 


11th  Depot  Battalion,  Preston. 

Major* 
Skipwith,  Geo. 

12th  Depot  Battalion,  Athlone. 

Major. 
Naaon,  J. 

Payinafitr. 
Benson9  G.  T.    m. 


15th  Depot  Battalion,  Butterant. 
Staff  Surgeon. 
Clarke,  John.  M.D. 

16th  Depot  Battalion,  Teanplemore. 

Major. 
Charter,  E.  J. 


17th  Depot  Battalion,  Limerick. 

LieuietuuU-Colonel. 
Borton,  Arthur,  C.B.    c. 


Major. 
Yongo,  G.  N.  K.  A. 

Paymaster. 
Fair,  Alex. 


18th  Depot  Battalion,  Fennoy. 
IAtutenant-ColoneL 
Egerton,  C.  R. 


19th  Depot  Battalion,  Fennoy. 
Major, 
Chichester,  Chas.  R. 


21st  Depot  Battalion,  Chichester. 

LieutenanU  Colonel. 
Wright,  E.  W.  C. 

22nd  Depot  Battalion,  Stirling. 
Paymaster. 
Hall,  John  Peter. 


Convalescent  Establishment,  Yarmouth. 
Commandant. 
Jervois,  Captain  E.  S. 

Payinaster. 
Naylor,  S.    m. 


RECRUITOTQ  STAFF. 

Bristol. 
Sullivan,  Col.  Wm.  C.B.  I.F.O. 

Superintendent  Officer. 
Bussell,  Lieut.  G.  W.  H.  23rd  Pus . 


London. 
Superintendent  Officer. 
Fitzgerald,  Lieut.  M.  G.  B.  97th  Foot 

Glasgow. 

Superintendent  Officer. 
Browne,  H.  J.  Lieut.  19th  Foot. 


Dublin. 
Brooke,  E.  B.  Col.  t.F.O. 
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Cork. 
Gardiner,  B.  Col.  I.P.O. 

Paymaster, 
Fitzgerald,  W.  H.  Major. 

Royal  Engirieeve. 

Crawley,  H.  O.  Col.  Exeter. 
Stotherd,  R.  H.  Capt.  Edinburgh. 

STAT?  OFFICIOS  OJF  PENSIONERS. 

Superintendent. 
Tnlloch,  Sir  A.  M.  Major-Gen. 

Aseisiing  Sntwintendenl. 
Crofton,  John,  Col. 


Hope,  F.  Col. 


Edinburgh. 


Glasgow. 
Campbell,  Walter,  Col. 

Hull. 
Teale,  C.  S.  Lieut-Col. 

Ipswich. 
Capel,  S.  A.  Major* 

London. 

Campbell,  G.  H.  F.  Col. 
O'Brien,  R.  S.  Major. 
M'Nair,  R»  Capt. 
Graham,  J.  J.  Col. 
Christie,  F.  G.  Major. 


Plymouth. 
Russell,  H.  Lieut.-Col. 

limerick. 
Bayly,  Geo*  Major. 

Sunderland. 
Parkinson,  C.  F.  Col. 


Commissariat  Department. 
Deputy  Commissary  Generals, 

Morse,  H.  B. 
Carpenter,  F.  S. 
Power,  W.  J.  T.  C.B. 


Assisting  Commissary  Generals, 

Strickland,  Edward 

Salwey,  A. 

De  Fonblanque,  E.  B. 

Deputy  Assisting  Commissary  Generals. 
Cookesley,  A.  F. 


Medical  Department. 
Director  General, 
Gibson,  J.  B.  M.D.  C.B. 

lnspeeior  Generals, 

Logan,  T.  G.  M.D. 
Williams.  J.  E. 

Deputy  Inspector  Generals* 

Lawson,  Robert. 
M'llree,  John  D. 
Longmore,  Tho«. 
O'Flaherty,  R.  J. 
Balfour,  T.  G.  M.D. 
Mapleton,  H.  M.D. 
Maclachlan,  D.  M.D. 

Staff  Surgeon  Majors, 

Anderson,{Geo. 
Webster,  G.  M.  M.D. 

Staff  Surgeons, 

Docker,  E.  S. 
Smith,  H.  F.  M.D. 
Clarke,  J.  M.D. 


Purveyors  Department 

Purveyor, 

Harrington,  S.  C. 

Chaplains'  Department. 

Chaplain  General. 

Gleig,  Rev.  G.  R.  M.A. 

Chaplains  to  the  Forces. 

Browne,  R.  W. 

Sykes,  W.  Cape  of  Good  Hope. 

Barrach  Master, 

Sutherland,  E.  Major. 
White,  L.  Major. 
Sanders,  G.  H.  Lieut. 

Woolwich 

London 

Parkhurst. 
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Royal  Marines,  Light  Infantry. 
Colonel  Commandant. 
Rea,Edwd. 

2nd  Commandant*. 

Lemon,  Thoe.  C.B. 
Moore,  T.  C.  C. 

Lieutenant-Colonels. 

Langley,  Geo.  Colt.    c. 
Tracers,  Jos.  Oates. 
March,  W.  H. 


Captain. 


Fellowes,  P.  H. 


Lieutenant. 
Shanks,  Jos.  Geo. 

Deputy  Adjutant  General. 
Wesley,  8.  R.  Maj.-Gen. 


WAR  OFFICE  (Pall  Mall). 
Secretary  of  State. 
Herbert,  the  Right  Hon.  Sidney,  M.P. 

Under  Secretary  of  State. 

De  Grey  and  Ripon,  Earl. 
Lugard,  Sir  R.  Maj.-Gen.  K.C.B. 

Inspector  General  of  Fortification*. 
Burgoyne,  Sir  John,  Gen.  G.O.B. 

Deputy  Inspector  General  of  Fortifications. 
Foster,  Thos.  Maj.-Gen. 

Assisting  Inspectors  General  of  Fortifications. 

Jervois,  W.  F.  D.  Major. 
Belfleld,  E.  Capt. 
Gallon,  D.  Capt. 

Inspector  General  of  Militia. 
Panlet,  Lord  F.  Col.  C.B. 

Inspector  General  of  Volunteer*. 
M'Murdo,  W.  M.  S.  Col.  C.B. 

Engineer  for  Rifled  Ordnance. 
Armstrong,  Sir  W.  Geo.  C.B. 


Director  of  Stores  and  Clothing. 
Caffin,  J.  C.  Capt.  R.N. 

Assistant  Accountant-General. 
Whiffin,  H.  W.  8.  Esq. 

Topographical  Department 

Director. 
James,  Sir  Hen.  Col.  R.E. 

Executive  Officer. 
Cooke,  A.  C.  Major  R.E. 

Assistant. 
Petrie,  M.  Capt.  14th  Foot 


Ordnance  Select  Committee. 
President. 
St.  George,  J.  Col.  V.B.  R.A. 

Vice  President. 
Wiseman,  Sir  W.  Bart.  R.N. 

Members. 

Robinson,  W.  Col.  R.E. 
Greathed,  E.  H.  Col.  C.B. 

Secretary. 
Lefroy,  J.  H.  Col.  R.A. 

Woolwich. 
Superintendent  Royal  Carriage  Department. 
Tullob,  Col.  Alex.  R.A. 

Superintendent  of  Gun  Factories. 
Armstrong,  Sir  W.  G.  C.B. 


Enfield. 
Superintendent  of  Small  Ann  Factories. 
Dixon,  W.  M.  H.  Lieut.-Col.  RJL 

Waltham  Abbey. 
Aakwith,  W.  H.  Col.  R.A. 

Council  of  Education. 

Vice-President. 
Rumley,  Randel. 
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Members. 
Portlock,  J.  B.  Maj.-Gen.  R.E. 
Addison,  J.  E.  Lieut-Cot 
Elwyn,  Thos.  Col.  R.A. 


Military  Prison. 
Inspector-  General. 
Jebb,  Sir  Joshua,  Maj.-Gen.  K.C.B. 


Dublin. 
Governor, 
Rutherford,  J,  H.  Major. 


Royal  Military  Collage  at  Sandhurst. 
Governor. 
Jones,  Sir  Harry  D.  Gen.  K.C.B.  R.E. 


Cadets' College. 
Sujxriniendent  of  Studies. 
Napier,  W.  C.  E.  Col. 

Professors  and  Masters. 

Fortifications. 

Adams,  W.  H.  Col. 
Griffiths,  L.  Capt.  R.A. 
Doull,  A.  Lieut  R.A. 

Military  Surveying. 
Petley,  E.  Major. 

Military  Drawing* 
Peterson,  Wm.  Capt. 

Military  History. 
Chesuey,  C.  C.  Capt.  R.E. 


Staff  College. 

Commandant. 
Macdougall,  P.  L.  Col. 

Professors  and  Masters. 
Military  History. 
Hamley,  E.  B.  Lieut-Col.  R.A. 

Fortifications  and  Artillery* 
Maiuwaring,  C.  E.  Capt  R.A. 


Military  Topography. 
Farrell,S.  B.  CaptHE. 

Military  Administration. 
Walker,  W.  Capt, 


East  Indian  Military  College  at  Addiscombe. 

Lieutenant-Governor. 
Abbott,  Sir  F.  Major-Gen.  C.B. 

Staff  Qgicer. 
Donnelly,  T.  Lieut.-CoL 


Chelsea  Hospital. 

Governor. 

Blakeney,  Rt  Hon.  Sir  E.  Gen.  G.C.B.  &c. 

Lieutenant-Governor. 
Woodford,  Sir  Alex.  Gen.  G.C.B.  &c. 

Major. 
Wilson,  Sir  J.  M.  Col.  C.B.  K.H. 

Physician  and  Surgeon. 
Maolaohlan  D.  M  J>.  Dep.  Ins.  Gen. 

Adjutant. 
Irby,  J.  J.  C.  Capt. 

Captains  of  Inindids. 

Edwards,  Charles,  Capt. 
Dowman,  John,  Capt. 

Quartermaster. 
Farrier,  Jas. 

Assistant  Surgeon. 
Howison,  Y.  Howison,  M.D. 


Royal  Hospital,  Kilmainhajn,  Dublin. 
Master. 
Brown,  Sir  George,  Gen.  G.C.B.  K.H. 

Deputy  Master. 
Brownrigg,  J.  8.  Col.  C.B. 


MiUtary  Schools. 
Assistant  Inspector. 
Gleig,  A.  C.  Capt.  ft.A. 
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Local  Inspector. 
Lacy,  T.  E.  Col.  Gibraltar. 


Royal  Military  Academy  at  Woolwich. 
Governor* 
Wilford,  EVN.  Col.  R.A. 

iHSjMCtOi: 

Yorke,  P.  A.Col.  R.E. 

Assistant  Inspector. 
Gibb,  C.  J.  Major  R.E. 

Captain  Commandant  and  PayuwUr. 
Williams,  E.  A.  Major  R.A. 

Military  Branch. 

Fitzhugb,  H.  T.  Major  R.A. 
Gilmour,  C.  D.  Lieut.  R.A. 

Professor  of  Fortification. 
Bainbrigge,  P.  J.  Lieut.-CoL  R.E. 

Professor  of  Artillery* 
Owen,  C.  H.  Major  R.A. 

Instnicton  in  Fortifications. 
Hutchinson,  C.  8.  Capt  R.E. 
Wilson,  J.  J.  Capt.  R.E. 


Instructors  m  Artillery. 

Dames,  T.  L.  OapL  R.A. 
Drackenbury,  C.  B.  Capt  R.A. 

Instructors  in  Surveying, 

Binney,  C.  R.  Capt.  R.E. 
Drayson,  A.  W.  Capt.  R.A. 


Royal  Military  Asylum,  Chaise*. 
Commandant. 
Crutchley,  Chas.  Col. 

Secretary  and  Adjutant. 
Adams,  Edw.  Lieut-Col. 

Quartermaster  and  Paymaster. 
Cousins,  Wm. 


Royal  Hibernian  School  at  Dublin. 

Commandant. 
Mylius,  Geo.  Col. 


Army  Medical  School  at  Chatham. 
Professor. 
Longmore,  T,  Dep.  Ins.  Gen. 


ENGLAND  AND  WALKS. 

Bedford  (Light  Iatatry). 
Colonel, 
Gilpin,  R.  T. 


Royal  Berks. 
Colonel. 


Blagrave,  John. 


Royal  Brecknock  (Rifles). 
Honorat'y  Colonel. 
Watkins,  Lloyd  V. 


MILITIA. 


Lieuienant'Colottel  Commandant* 
Dickenson,  Douglas  J. 

Captain, 
Tupper,  A.  C. 


Cambridge. 
Captains. 
Bendyshe,  John. 
Goodwin,  Edward. 


Royal  Cardigan. 
LieiUenant-Colonel  Commandant. 
Powell,  W.  T.  R. 

Captain, 
Durham,  P.  P.  AdjL 
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Royal  Carmarthen  (Rifles). 

Lieutenant-Colonel  Commandant. 
Dynevor,  Lord,  Colonel. 


Royal  Carnarvon  and  Anglesey  (Rifles). 
Honorary  Colonel. 
Pennant,  Hon.  E.  G.  D. 

Lieutenant-Colonel  Commandant. 
Williams,  T.  Peers. 


let  Royal  Cheshire  (Light  Infantry). 
Adjutant. 
White,  C.  H.  Capt. 


2nd  Royal  Cheshire. 
Lieutenant. 
Wakeman,  W.  A.  J. 


Cornwall  Rangers  (Rifles). 
Lieutenant. 
Vyvyan,  R.  H.  S. 


2nd  Derby  (Rifles). 
Lieutenant-Colonel  Commandant. 
Cavendish,  W.  H.  F. 

Captain. 
Arkwright,  F. 


1st  Devon. 

Captains. 


Hogg,  T.  D. 
Ridgway,  Alex. 


Dorset. 
Lievienant. 
Herd,  Chas. 

Adjutant  and  Paymaster. 
Smith,  E.  H. 


2nd,  or  North  Durham. 

Major. 
Cockburn,  Alex. 


Durham  Artillery. 

L  i  *»  m  ten  ant-  Colon  c  I. 


Hall,  Geo. 


West 

CupUriu 
Edenborough,  H. 


Essex  Rifles. 

Lieutenant. 


Knobel,  W.  R. 


Royal  South  Gloucester. 
Captain. 
Le  Patourel,  Henry. 


Royal  Forth  Gloucester. 
Captain . 
Hunte,  R.  D. 


Hampshire. 
Colonel. 
Winchester,  Marquis  of. 


Majors. 


Heathcote,  E. 
Digweed,  W.  H. 


Breton,  P.  R. 


Riddel),  R.  C. 


Captain, 


Lieutenant, 


Hampshire  Artillery. 

LinUenanUColonel  Commando ut. 
Burnaby,  R.  B.  Col. 
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1st  Lieutenant*. 

Campbell,  John  R. 
Staunton,  G.  8.  L. 

Assistant  Surgeon. 
Harrison,  W.  A. 


Hants  dale  of  Wight  Artillery). 
Captain. 
Worsley,  Francis. 


Hereford. 

Lieutenant-Colonel  Commandant. 
Northwick,  Lord. 

Major. 
Symonds,  T.  P. 


Cox,  R.  8. 


Ganasen,  F.  C. 


Captain* 


Hertford. 

Captain. 


Huntingdon* 
Major. 
Manchester,  Duke  of. 


Bast  Kent. 
Lieutenant-Colonel. 


Dering,  C.  B. 


Captain. 


Penne&ther,  R.  D. 


West  Kent 
•         Colonel. 
Wilson,  Sir  T.  M.  Bart. 

Captain, 
Weller,  T.  M.  M. 


Waring,  W.  T, 


Kent  Artillery. 
Captain. 


1st  Royal  lanoashire. 

Captains* 

FeUden,  H.  M. 
Noble,  J.  G. 


2nd  Royal  Lancashire 
Major. 
Wardlaw,  Jas. 

Captains. 
,    Johnson,  R. 
I    Fitageraid,  P.  S. 
|    Rochfort,  J.  D. 
Forde,  M. 


3rd  Royal  Lancashire. 
Colonel. 
Patten,  J.  W.,  A.D.C.  to  the  Queen. 

Captain. 
German,  Jas. 


4th  Royal  Lancashire* 

Lieutenant  Colonel  Commandant. 

Blaekburne,  J.  J. 

Major* 
Phibbs,  R. 


Barlow,  Geo, 


Captain. 


5th  Royal  Lancashire. 

Major, 
Greenwood,  Jas. 

Lieutenant. 
Brockhuret,  8.  M.  8. 


6th  Royal  Lancashire. 

Lieutenant- Colonel  Commandant. 
Pringle,  J.  H. 


Royal  Lancashire  Artillery. 
Lieutenant-Colonel  Commandant 
Atchison,  Thoa. 

Major. 
Middleton,  Jas. 
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Leicester. 

Captains. 
Mowbray,  Geo.  Thos. 
Chapman,  Wm.  H. 


Royal  JTorth  Lincoln. 
Honorary  Colonel, 
Tomline,  George. 


Royal  London. 

Captains, 
Curling,  J.  B. 
Connor,  W.  H.  B. 


Royal  East  Middlesex. 

Lieutenant- Colonel  Commandant. 

Aloock,  T.  St.  Leger. 

Captains. 
Robertson,  W. 
Cole,  G.  C. 
Speer,  W.  D. 
Bent,  W.  H. 
Mangles,  W.  H. 


Dalton,  F. 


Surgeon. 


2nd  or  Edmonton  Royal  Rifle  Regiment. 
Honorary  Colonel. 
Strafford,  Earl  of. 

Captains. 
Mayoock,  D. 
Ottley,  E.  J. 
Smith,  J. 
Read,C.  H. 
Stephens,  P.  S.  M. 
Byass,  F. 

Lieutenant. 
Stephenson,  B.  C. 

Assistant  Surgeon. 
Godson,  Charles. 


3rd  Royal  Westminster  Middlesex  Light 
Infantry. 


Captains. 


Burgess,  W.  H. 
Swan,  J.  P. 


4th  or  Royal  South  Middlesex. 

Lieutenant.  Colonel  Commandant. 
Semen,  John. 

Major. 
Kirby,  C.  F. 

Lieutenant. 
Jones,  W.  P.  d'AUington. 


Royal  Elthorne,  or  5th  Middlesex. 
Captain*. 
Lane,  George. 
Campbell,  R.  McDonell. 


Royal  Monmouth. 

Lieutenant-Colonel  Commandant. 
Vaughan,  J.  F. 

Captain. 
Carter,  J.  M.  Adjt. 

Ensign. 
Allaway,  W.  A.  H.  K. 


Royal  Montgomery  and  Merioneth  Rifles. 

Lieutenant-Colonel  Commandant. 
Morgan,  E. 


2nd  or  East  Norfolk. 
Captain. 
Haggard,  W.  M.  R. 


Horthampton. 
LieutenanU  Colonel  Commandant. 
|    Burghley,  Lord,  A.D.C.  to  the  Queen. 

I  Captain. 

,    %tton,  E.  F. 


Nottingham,  or  Royal  Sherwood  Foresters. 

Lieutenant-  Colonel. 
Mellish,  W.  L. 


I 


Vorthumherland. 
j  Lieutenant-Colonel  Commandant 

I    Bigge,  W.  M. 

Major, 
Lovaine,  Right  Hon.  Lord. 
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Bowles,  C.  O. 


Oxford. 
Colonel. 


1st  Somerset. 
Honorary  Colonel. 
Tynte,  0.  K.  K. 


2nd  Somerset. 
Captain. 
Harwood,  Edwd. 


The  King's  Own,  2nd  Stafford. 
Colonel. 
Littleton,  Hon.  E.  R. 

Captain. 
Salt,  Thos. 


3rd  (King's  Own)  Stafford  Rifles. 

Honorary  Colonel. 
Bagot,  Charles. 


Suffolk  Artillery. 

Colonel. 
Bence,  H.  B. 

Lieutenant-Colonel  Commandant. 

Adair,  R.  A.  Shafto,  Col.    A.D.C.  to  the 
Queen. 


1st  Royal  Surrey. 
Lieutenant-Colonel  Commandant. 
Evelyn,  G.  P. 

Major. 
Scott,  G.  D. 


Forbes,  Stewart. 


Captain* 


Lieutenant. 


Godbold,  A.  B. 


3rd  Royal  Surrey. 
Captain. 
Flower,  L&moroeb. 


Royal  Sussex. 
Lieutenant-  Colonel. 
Lennox,  Lord  A. 

Major. 
Gage,  Hon.  H.  E.  H. 

Surgeon. 
Batley,  W. 


The  King's  Own  Light  Infantry. 

L%eutenant-CoUmel  Commandant. 

Grant,  W.  L. 

Major. 
Parry,  F.  J. 


The  Queen's  Own  Light  Infantry. 

Colonel. 
Wilton,  Earl  of,  G.C.H. 

Lieutenant-  Colonel. 
Walker,  Sam. 

Major. 
Cooper,  Henry. 

Captains. 
Dixon,  Wm. 
Lawrence,  E.  E. 


Baxter,  S.  8. 


Norris,  G.  G. 


1st  Warwick. 

Captain. 


2nd  Warwick. 
Lieutenant. 


Royal  Wiltshire. 
Honorary  Colonel. 
Broughton,  Lord,  G.C.B. 

Lieutenant-Colonel. 

Methnen,  F.  H.  P.  Lord,  A,D.C.  to  the 
Queen. 

Captain. 
Sloper,  N.  W. 


Domrile,  W, 


Worcester. 
Captain. 
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East  York.                                      Dumfries,  Roxburgh,  and  Selkirk. 
Captain.                                                            Majors. 
Grimston,  M.  J.                                                Johnstone,  Hon.  H.  Bailor. 

-      -  -                                      I     WnllrAr    a«n. 

HorthYork. 
Lieutenant- Colon  el  Commanduht. 
Wade,  H.  C.  C.B. 

Captain*. 
Lennoek,  G.  J. 
Mai  ton,  W.  D. 

' 

'  '    ~~~™r 

2nd  West  York. 
Colonel. 
Smyth,  J.  G. 

Fife  Artillery. 

2nd  Lieutenant. 
Waite,  J.  S. 

Captain, 
Brown,  H.  C.  Newton. 

—  ■ 
Boyal  Perth  Bines. 

Honwary  Colonel. 
Moncrieffe,  Sir  Thos. 

Lieutenant-Colonel  Commandant. 
Drummond,  Hay  Henry  M. 

4th  West  York. 
LieutenanUCeUnel  Comma  »(lft>»t. 
Maisey,  Hon.  N.  H.  a 

Captain. 

Here,  H.  J. 

BossBiiles. 
Honorary  Colonel. 
Fraser,  C.  McKenzie. 

5th  West  York. 
Captains, 
Craven,  C  D. 

Sole,  H.  W. 

LuHtCHOHt, 

Williams,  L. 

IBXLAHD. 

Clare. 

6th  West  York. 

Lieutenant-Colonel. 
Macnamara,  F. 

Hind,  Charles,    e. 

Horth  Cork  Bines. 

SCOTLAHD. 

Royal  Aberdeenshire  Highlanders. 
Captains. 
Farquhar,  A. 
Dawes,  E.  A.,  Adjutant 

Lieutenant-Colonel 
Stawell,  W.  St.  Ledger  Alcock. 

Lieutenant. 
Leahy,  E. 

Donegal. 

Argyll  and  Bute. 

Lieut*.  aanU  Colonel  Com  ma  n  da  u  t . 
Campbell,  John.    c. 

Lieutenant-Colonel  Commandant. 
Hamilton,  Lord  Claud. 

Major. 
Todd,  Jas.  H. 

Boyal  Ayrshire  and  Wigton. 

Lieutenant-Colonel  Commandant. 
Ferguson,  Sir  Jas.  Bart, 

Donegal  Artillery. 
Lieutenant-Colonel  Commandant. 
Fisher,  R.  Roe. 

39 
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Royal  South  Down* 
Colonel, 
Downshire,  Marquis  ot 

Captain. 
Balcombe,  Jas.  Adjt. 


Dublin  City  Artillery* 
Major* 
Brettingham,  R.  W. 


Fermanagh- 
Colonel* 
Enniskillen,  Earl  of. 


King's  County. 
Colonel. 
Rotee,  Earl  of,  K.P. 


Leitrim  Rifles- 
Major. 
Forbes,  the  Hon.  W.  F. 


Limerick  County. 
Honorary  Colonel* 
Clare,  Right  Hon.  Earl  of. 


Limerick  City  Artillery. 
Major-ConmandanL 
Vereker,  Hon.  S.  P. 


Queen's  County  Rifles. 
Lieutenant-Colonel  Commandant. 
Dunne,  F.  P.    c. 


Royal  Tyrone  Fusiliers. 
Major. 
Caulfield,  J.  A. 


CHAOTEL  ISLAJTDS. 

RoyalJersey. 

Staff. 

Adjutant-General. 

Le  Couteur,  John,  Col.  A.D.C.  to  the  Queen. 


St  Holier  Battalion. 
Lieutenant-Colonel  Commandant. 
Hemery,  Clement. 

Lieutenant. 
De  Gruchy,  W.  L. 


Royal  Guernsey. 
Colonel. 
Priaulx,  Jas.  A.D.C.  to  the  Queen. 


YEOMANRY  CAVALRY. 

Buckinghamshire  (Royal  Bucks)* 
Colonel. 
Duke  of  Buckingham  and  Chandos,  K.G. 

Major. 


Captain  Commandant. 
Orkney,  Earl  of. 


Knox,  Brownlow. 


Captains. 


golmes,  T.  Knox, 
ibbert,  F.  D. 


Cheshire. 
Lieutenant-Colonel. 
Egerton,  Sir  P.  de  M.  Grey. 

Captain*. 

Davenport,  A.  H. 
Hill,  Hen.  Adjutant. 
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Denbighshire. 
Lieutenant  Colonel. 
Tottenham,  C.  J. 

Royal  North  Devon  (Mounted  Rifles). 
Lieulenant-Colcnel  Commandant. 
Wheler,  Sir  Trevor,  Bart. 


Dorset. 

Commandant, 
Guest,  M.  J. 

Royal  Gloucestershire  Hussars. 

Captain. 
Holford,  R.  S. 


Hampshire. 

Lieutenant-Colonel  Commandant. 

Eversley,  Viscount,  Col.  A.D.G.  to  the  Queen. 


Smith,  H.  J. 


South  Herts. 
Captain. 


Royal  East  Kent  (Mounted  Rifles). 
Captain, 
Mount  Charles,  Earl  of. 

Comet. 
Filmer,  Sir  E.  Bart. 


Duke  of  Lancaster's  Own. 

IAentenan  t-  Colon  el. 
Ellesmere,  Earl  of. 


Lancashire  Hussars. 
Lieutenant-Colonel. 
Gerard,  Sir  R.  T.  Bart. 

Major. 
Gerard,  P.  S. 

Captain. 
Anderton,  W.  J. 


Leicestershire. 

Lieulena  nt-  Colonel  Com  nut  nda  n  I. 
Howe,  Earl. 


Hill,  G.  S. 
Oust,  II.  P. 


Jollifle,  H.  II. 


North  Salop. 
Captains. 


North  Somerset. 

Captain. 


West  Somerset 
Colonel. 
Portman,  Hon.  W.  II.  B. 


Staffordshire. 

Major. 


Ackers,  G.  H. 

Westmoreland  and  Cumberland 

Captain. 
Lowther,  Henry. 


Royal  Wiltshire. 
Capttiin. 
Goddard,  A.  L. 


Yorkshire  Hussars. 
Captain. 
Lawley,  Hon.  R.  N. 


1st  West  York. 

Lieutenant  Colonel  Commandant. 
Warncliffe,  E.  M.  G.  S.  Lord. 

Captain. 
Stanhope,  W.  T.  S. 


2nd  West  York. 
Lieutenant. 
Clarke,  C.  Kenny. 

D 
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The  Hon.  Artillery  Company  of  London-       |  Lieutenants. 

Colonel  and  Captain-General.  I    Lewis,  A.  J. 

Field  Marshal  H.R.H.  The  Prince  Consort  I    £|f*V'  W'  ?' 
K.G.  K.T.  K,P,  Q.C.B.  G.C.M.G.  i    *°*»  * 

,  Major, 

Robinson,  W.  T. 

Captains. 
Biden,  J. 

Jordan,  W.  J.  Quartermastei\ 

Rough,  W.  H. 
Blockley,  J. 


Goepel,  P.  D. 

Adjutant. 
Potts,  G.  B.  Capt. 


Ballin,  Geo. 


VOLUNTEER  CORPS. 


ARTILLERY  VOLUNTEERS. 

13th  Lancashire,  6th  Company,  Blackburn. 

Captain, 
Sturdy,  J.  B.  S. 

17th  Dorsetshire,  2nd  Company,  Portland- 

Captain. 
Leather,  J.  T. 


22nd  Yorshire  (East  Riding),  1st  Corps, 
Burlington. 
Captain. 
Crowe,  Robert. 


37th  Wigton,  1st  Company,  Stranraer. 

Captain . 

Dalrymple,  Viscount. 


48th  Yorkshire  (West  Riding). 
Captain  Comman da n t. 
Ramsden,  Sir  J.  W.  Bart. 


Mounted  Rifle  Volunteers,  1st 
Huntingdonshire. 

Captain  Com manda n t. 
Manchester,  His  Grace  the  Duke  of. 


0th  Northamptonshire. 

Lieutenant. 
Loyd-Lindsay,  Robt. 


RIPLE  VOLUNTEERS. 

2nd  Middlesex,  1st  Corps,  Victoria,  Kilburn. 

Lieutenant-Colonel  Commandant. 
Wellington,  His  Grace  the  Duke  of,  Major- 


Gen.  K.G. 


Sviyeon. 


Croft,  C.  P.  M.D. 


11th  Corps,  St.  George's. 
Major-  Commanding. 
Lindsay,  Hon.  C.  II. 


Taylor,  W. 


12th  Baraet,  6th  Battalion. 
Captain. 


22nd  (Queen's)  Westminster. 
Captain. 


Styan,  Arthur. 
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3rd  LmicmMm,  Ofa  Ctrpt,  tit  Manchester- 

Litutenant-Colonel  Comma uO 'an*. 
Grey  de  Wilton,  Viscount. 


Oth  Corps,  Petwsrth,9s*d 

Captain. 
Wiuterton,  Earl  of. 


8th  Bury. 

Major, 
Hutchinson,  John. 


4th  Surrey,  lit  Corpi  (8wth  London). 
Captain. 
Stephenson,  H.  J. 


17th  Norfolk,  lit  <&tj  of  Norwich). 
LUutmant-Colontl. 
Brett,  John  D. 


6th  Esher,  2nd  Battalion. 
Captain . 
Fletcher,  Sir  Henry,  Bart. 


9th  Richmond,  2nd  Battalion- 
Captain, 
Ommaney,  O. 


WiLocVkm. 
Captain, 
Beanchamp,  T.  W.  B.  P. 


18th  Staffordshire- 

Staff. 
Lieutenant-Colonels. 
Vernon,  G.  A.  (4th  Battalion). 
Newdigate,  F.  W.  (2nd  Battalion). 


17th  Godstone,  3rd  Battalion 

Lieutenant. 
8harp,  John  H. 

20th  Lower  Norwood,  1st  Battalion. 
Captain . 
Ouchterlony,  John. 

7th  Oxford,  1st  Corps,  University  of  Oxford.    ! 

Ho/t-nvry  Colond,  j 

His  Royal  Highness  Albert  Edward  Prince  \ 


27th  Comp.  Patshall,  3rd  Battalion. 
Captain, 
Dartmouth,  W.  Earl  of. 


21st  Brecknockshire* 
Staff. 
Major, 
Lindsay,  H.  G. 


of  Wales,  K.G.  Col. 


1st  Corps,  Brecon,  1st  Battalion- 

Captain, 


i    Raikes,  Robt 


9th  WUtshire,  9th  Corps,  Bradford. 

Captain. 
Pickwick,  C.  H.  S. 

10th  Sussex. 

Staff. 

Li*  ntcnanUColonet, 


20th  Kent. 
Staff. 

j  Lieutenant-Colonels, 

I   Thorold,  G.  E.  Col. 

(    Hardinge,  C.  S.  Viscount. 

|    Scott,  E. 


Mooreom,  R. 


Matthews,  F.  P. 


Adjutant, 


30th  Yorkshire  (West  Biding). 
Honora,*y  Colonel, 
De  Grey  and  Ripon,  Earl. 
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33rd  Aberdeenshire,  let  Corps,  Aberdeen,     i 

Captain.  , 

Forbes,  Sir  W.  Bart.  ! 


4l8t  Warwickshire. 

Staff. 
Lieutenant-  Colonel, 
Scott,  Hon.  C.  G. 


1st  Corps  (Birmingham). 
Captain. 
Ratcliff,  Chas. 


45th  Somersetshire. 
Staff. 
!  Lieutenant-Colonel* 

:   Jones,  Inigo,  W. 

!  48th  Shropshire. 

Staff. 

Lieutenant' Colon  tl  Commandaht. 
I    Hill,  Hon.  W.  N.  Col. 
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